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A et - UNITED STATES ENVIRONMENTAL PRCTECTION AGENCY
WASHINGTCN, D.C. 20460
OFFICE OF
5/26/95 AND TOXIC $UBsTANCS

MEMORANDUM

SUBJECT: Transmittal of EFED List A Summary Report for Captan (Chemicai #081301)
Case #0120

FROM:  Mary Frankenberry . . M@;(guw\
Science Analysis and Coordination Staff ‘
Environmentai Fate and Effects Division (7307C)

THRU: Kathy S. Monk; Acfing Chief
Science Integration Staff,
Science Analysis & Coordination Staff
Environmental Fate and Effects Division (7507C)

TO: Larry Schnaubeit, Acting Chief
Reregistration Branch,
Special Review & Reregistration Division (7508W)

Attached please find the following documents for the compieted EFED summary report
of Captan. '

1. EFGWB Science Chapter
2. EEB Science Chapter
3. SACS Reregistration Summary Report

Captan exceeds acute levels of concern (LOC’s) for fish at all modeled sites. Repeat
applications exceed LOC’s for small wild mammais at ali modeied sites, while the restrictad use
and endangered species LOC’s for aquatic invertebrates are exceeded for various uses, '
Mitigation measures aimed at reducing application amounts for these uses may have the potential
for lowering risks considerably. If you have any questions concerning this case, please contact
Mary Frankenberry at 305-5694,

CC:\ (with SACS Reregistration Summary Report attached)
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Anne Barton Tony Maciorowski Ev Byington
Hank Jacoby ~ Doug Urban Linda Propst
Elizabeth Leovev Denniz McNeilly
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MEMORANDUM

SUBJECT: EFED List A Summary Report for Captan
(Chemical # 081301) Case # 0120

FROM: Mary Frankenbenry
Science Analysis and Coordmauon Staff
Environmental Fate and Effects Division (7507C)

of. el
THRU: Kathy S. Monk, Acting Ch1ef
. Science Integration Staff

Science Analysis & Coordination Staff,
Environmental Fate and Effects Division (7507C)

TO: Larry Schnaubelt, Acting Chief
Reregistration Branch,
Special Review & Reregistration Division (7508W}

Background
Use Profile

Captan is a broad-spectrum fungmde used to control fungi on a wide variety of fieid crops,
fruits, vegetables, and ornamentais. It is alsc used as z seed treatment and has had industrial
uses as well. The use groups are terrestrial food crop, terrestrial fesd crop, greenhouse
food, greenhouse non-food, indoor food, indoor non-food, and residential outdoor.
Formulations include wettable powder, flowable concentrate, emulsifiabie concentrate and
liquid-ready to use. Captan may be applied as a dip, siurry, and by ground spray, air-biast,
and aerial methods. Mouitiple applications of captan are common.

E_.eve!s of Concern Exceedances

The following are the Levels of Concern (LOC) that are exceeded or which might be
exceeded if more definitive information were available:

1. For avian acute risk, there are no definitive risk quotients tc compare to the LOCs
since definitive LC50s are not available (i.e. no mortality was reported at the highest test
levels). Similarly for avian chronic risk, no effects were reported at the highest test
level. Howgver, EECs sometimes exceed these levels. Avian dietary and reproduction
lesting at digher exposwres, sufficient o produce definitive toxicity values, would be




needed to provide definitive risk quotients.

~

2. For small wild mammal acuie sk, wik a single appiicaiion, the nign acuie LOC is
exceeded for turf and almonds. The restricted use and endangered species acute LOCs
are exceeded for all sites modeled. With repeat applications, the high acute risk,
restricted use, and endangered species acute LOCs are excesded for all sites modeled.
Chronic LOCs would be exceeded for all the sites evaluated, since the lowest chronic
toxicity values are considerably lower than acute values.

3. The fish high acute risk, restricted use and endangered species acute LOCs are
exceeded for all modeled sites. .

4. The aquatic invertebrate restricted use LOC is exceeded for the following modeled
sites: single foliar turf applications and multipie spray blast applications tc almonds,
peaches, and blueberries. The endangered species acute LOC is exceeded for all modeied
sites, except cherries. Chronic effects to aguatic invertebrates cannot be evaluated until

submission of chronic toxicity data.

3. A terrestrial plant risk assessment and full aquatic piant risk assessment will be
conducted following submission of specified plant test data. Based on the one aquatic
plant test available, high risk and endangered species LOCs are exceeded for the turf and
peach uses that were modeled. )

A wide range of use sites and rates have been modeled by EFED. The above conclusions
would aisc be appropriate for any other sites to which the modei resuits apply.

Risk Reductior Measures

To reduce terrestrial and aquatic risk would require reducing terrestrial and aquatic exposure,
respectively. Exposure can be reduced by, for example, lowering maximum application rates
on the labels and/or eliminating or reducing repeat applications and/or increasing treatment
intervais. Risk quotients can be reduced in direct proportion to 2 reduction in the EECs, for
the given toxicity vaiues. '

A indicated below, there are additional data required to complete a risk assessment. New
data may indicatz new concerns but would not eliminate existing concerns, since EFED uses
the lowest valid toxicity values (i.e., highest toxicity) for risk assessment.

Value of the Additional Information
Environmental Fate

The attached package contains an environmental fate assessment and reviews of
environmental fate studies received by EFED. Except for terrestrial field dissipation (164-1},
all environmental fate guidelines nesded to support terrestrial food and feed crop, indoor
non-food, and residential outdoor uses are fulfilled at this time. In order to conduct 2 more
thorough environmental fate assessment to support the decision on the reregistration of
captan, EFED recommends that at least one fieid dissipation study be conducted. This study
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may confirm laboratory study results. It should address clearly the formation and dissipation
of THPI and THPAm, the major degradates, in actual nse conditions. Dther iosues identified
in the branch chapter and the attached DERs should also be addressed. The information
gained from this study will enable EFED to determine the persistence and potentiai mobility

of THP! and THPAm following multiple applications of captan.

Laboratory and field data appear to describe adequately the fate of parent captan and provide
relatively consistent estimates of the rates of formation and decline of THPI. However, since
the parent molecule is labile, a2 more thorough understanding the fate of the major degrada-
tion products (which appear tc be mobile) is essential before the overall environmental fate
profile can be compieted. Recurring probiems in the field studies, including the lack of
adequate monitoring of degradates, limit EFED’s confidence in the environmental fate
assessment for captan at this ime. Additional field data are needed which address the fate of

degradates more completely.

Additional data are nesded to fulfill the accumulation in confined rotational crops data
requirement {165-1). In addition, spray drift data (dropiet size spectrum [201-1] and drift
fieid evaluation [201-1]) may be requested to support aerial and/or air biast appiication
methods. ‘

Ecological Effects

As indicated in the ecological effects datz table, additional datz needed to compiete a risk
assessment are iisted in 14 categories with further data reguirements reserved (i.e., pending
submission and review of other data} in seven categories. The additional data cover avian
testing at leveis higher than current studies provide, but emphasize a variety of missing
studies for freshwater and estuarine acute and chronic requirements, where levels of concern
are most often exceeded in the studies at hand. Finally, more extensive plant testing is
required. The attached branch chapter reviews the value of these missing studies in greater
detail. ‘ :

Labeling Reguirements for Manufacturing-Use Products (Inct. PR Notice 23-10)
The foliowing label statement is reguired on ail manufacturing-use products:

This pesticide is toxic to fish. Do not discharge effluent containing this product
into lakes, streams, ponds, estuaries, oceans, or public water unless this product
is specifically identified and addressed in an NPDES permit. Do not discharge
effiuent containing this product to sewer systems without previousiy notifving
the sewage treatment plant authority. For guidance, contact your State Water
Board or Regional Office of the EPA. '

Labeling Requirements for End-Use Products (Incl. PR Notices 93-3, 93-8)
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Environmental hazard reguires the following labeling statement:

Seed Treatments: This pesticide is toxic to fish. De not contaminate water when
disposing of equipment washwaters or rinsate.

Other Uses: This pesticide is toxic to fish. Drift and runoff from treated areas may
be hazardous to aquatic organisms in neighboring areas. Do not apply directly to -
water, or to areas where surface water is present or to intertidal areas below the mean
high water mark. De not contaminate water when disposing of equipment washwaters
or rinsate.

Labeling for Endangered Species

No use limitations to protect endangered piant species will be suggested untii the QPP
Endangered Species Protection Program is complete. ’

Labeling for Surface Water

EFED does not currently. believe that surface water labeling is needed for captan.
However, if a decision is made in the future to generate z labeling surface water advisory
for captan, EFED recommends the following wording: ‘

Captan can contaminate surface water through spray drift.

Under some conditions, captan may also have a high potential for runoff into surface
water (primarily via dissolution in runoff water), for several days post-application.
These include poorly draining or wet soils with readily visibie slopes toward adjacent
surface waters, frequently flooded areas, areas over-laying extremely shaliow ground
water, areas with in-field canals or ditches that drain to surface water, areas not
separated from adjacent surface waters with vegetated filter strips, areas over-laying
dle drainage systems that drain to surface water, and areas where an intense or
sustained rainfall is forecasted to occur within 48 hours.
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ENVIRONMENTAL ASSESSMENT

L. Ecological Toxicity Data

EFED does not currently have the data needed to fully assess the hazard of
captan to nontarget terrestrial and aguatic organisms.

&. Toxicity to Terrestrial Animais

(L) Birds, Acute and Subacute

In order to establish the toxicity of captan to birds, the
following tests are required using the technical grade material:
one avian single-dose oral (LDs) study on one species
{preferably mallard or bobwhite quail}; two subacute dietary
studies (I.Cso) on: One species of waterfow! (preferably the
mallard duck) and one species of upland game bird {preferably
bobwhite quail).

Species % AL LDy mg/kg | MRID Ne. Toxicity Fulfillc
' Author/Year -~ Category Guideline
: Requi -
B ]
Northern bobwhite Tech. > 2,150 . GS0120-045 " "practically k4
Beavers, 1985 nontoxic”"
Northern bobwhite 50% > 2,51¢ 00151236 “practically - ]
(test Wildlife Im., 1978 non-oxic”
material}
Mallard Duck Teck. > 2000 GS9999-001 *practicaily Y
| - Hudsog, €. ai., 1984 | pomtoxic” = |
Starling Teck. > 100 00020560 not S
- Schafer, 1972 definitively
established;
"moderately
= toxic” or less
Redwinged blackbird Tech. > 100 00020560 not s
. Schafer, 1972 definitively
established;
"moderately
toxic” or less
AY = acoepm| —

= Suppiamental (Nady prviled wesfel iniocamtins




Northern Bobwhite

Tech. > 2,400

00022923
Hill et al., 1975

not
definitively
established;
"slightly
toxic”® or
less

Japanese quail

Tech. > 5000

Ibid.

"practicaily
npontoxic®

Ring-necked pheasant

Tech. > 5000

id.

"practically
nontoxic*

Mallard

Tech. > 5000

bid. -

“practicaily
nontoxic”

v

Northern bobwhite

@)

Tech. . > 4640

] -

00104686 _
Fink, et. a., 1980

—

not
definitively
established;
gy
toxic™ or
less

These results indicate that the captan test material is "practicaily

non-toxic" to the test species on an acute oral basis when the

LD50 is > 2000 mg/kg, and on a subacute dietary basis when

the LC50 is > 5000 ppm. When the toxicity values are only

known tc be greater than a value smaller than these cutoffs, the

toxicity category cannot be assigned, since the actual toxicity

may fall into one of several categories. The guideline
requirements are fuifiiled for exposures up o the tested levels.

Additional testing with the northern bobwhite and mallard are
needed at levels > 5000 ppm because of high EECs (see ri

assessment). (MRID#s GS0120-045; 00131236; GS9999-001 ;
00020560; 00022923; 00104686)

Birds, Chronic

Avian reproduction studies are require¢ when birds may

be exposed repeatedly or continuously through

persistence, bicaccumulation, or multipie applications, or

if mammalian reproduction tests indicate reproductive

hazard. Many captan end-use product labels aliow

multiple applications per growing season.



Rat (small mammai surrogate)

Species % Al. | NOEL ppm | LOEL ppme | Endpoints MRID No. Fulfills Guideline
affected : Author/Year Requirement
] ]
Northern bobwhite Tech 1000 ppm — — 00098295 Y
Fink, 1980
Mallard duck Tech 1000 ppm | — _ 00098296 Y
Fink, 1980
g m%

(4

The avian reproduction studies indicate that exposure at up to
100C ppm in the diet does not appear to affect reproduction.
The guideline reguirements are fulfilied for products with
application rates resulting in residues < 1000 ppm. Testing at
higher levels is nesded to assess risk for uses producing residues
> 1000 ppm. (MRID#s 00098295; 00098296)

Mammais

Wild mammal testing is required on & case-by-case basis,
depending on the results of the lower tHer studies such as acute
and subacute testing, intended use pattemn, and pertinent
environmental fate characteristics. In most cases, however, an
acute oral LD, from the Agency’s Health Effects Division
(HED) is used to determine toxicity to mammals. This LD,
which appears to be the lowest available on technicai materiai,
is reported below.

The available mammalian datz indicate that captan is
"slightly toxic" to the test species on an acute oral basis.

(MRID# 266677)

Insects

A honey bee acute contact LD, study is required if the
proposed use will result in honev bee exposure.



b. Toxicity to Agquatic Animals

Y

Freshwater Fish |

In order to establish the toxicity of a pesticide to freshwater
fish, the minimum data required on the technical grade of the
active ingredient are two freshwater fish toxicity studies. One
study should use a coidwater species (preferably the rainbow
trout), and the other should use @ warmwater species (preferabiy

the bluegill sunfish).

Honeybee Tech. ¢.8% monality at | 00080871 "relatively
215 ug/bee Atkins, et. nontoxic”
al., 1972
Honeybee | Tech. > 10 05001991 "relatively Y
Stevenson, nontoxic”
1978

.

There is sufficient information to characterize captan as
"relatively nontoxic" to honeybees. The guideline reguirement
is fulfilied. (MRID#s 00080871; 05001991}




Biuegill sunfish 90 0.31 GS§0120-042 "highly toxic”
Bluegill sunfish 88.4 0.072 00057846 *very highly
_toxic"
Fathead minnow 88.4 0.065 Ibid. "very highly
toxic”
Brook trout 88.4 0.034¢ Ibid. "very highly
toxic™
Rainbow trout 90-100 0.073 GS0144-012 *very highly
toxic”
Cono salmon 90-100 C.138 Ibid. "highly toxic”
Chinook saimon 90-100 0.057 bid. “very highly
toxic”
Cutthroat trout 90-100 . 0.056 Ibid. *very highiy -
‘ toxic”
Brown trout 96-100 ¢.08C i Ibid. “very highiy
‘ : toxic”
Lake trout 90-100. | 0.049 id. *very highly
. toxic”
Fathead minnow 96-100 6.200 ' id. *highly toxic”
Channel catfish 90-10¢ . 0.078 bid. “very highly
. g toxic”
Biuegill sunfish 90-100 | 0.141 Toid. "highly toxic”
Yeliow Perch | soi00 [ 0.2 hid. "highly toxic”
Hariequin fis P ge 6.300 00034715 . *highly toxic”

The results of the 96-hour acute toxicity studies indicate that
captan is "highly to very highly toxic” to fish. The guideline
requirements are fulfilled for testing with technical material.
(MRID#s GS0120-042; 90057846; GS0144-0012; (034713}

Data from fish early life-stage tests and life-cycle tests with
aguatic invertebrates are required for captan since, for example,
it is expected to be transported to water from intended use sites,
fish acute LC,, values are less than 1 mg/L and EECs in water
are equal to or greater than 0.01 of fish and invertebrate acute

LG, values.
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The following fish full life cycle study fulfills the requirement
for chronic fish testing.

MATC (ppb)

>16.5 <39.5 00057346
(goom. mean Hermanutz
= 25.5) (EPA), 1973 growth

The results indicate that fathead minnow growth and survival is
afiected between 16.5 and 39.5 ppb. The guideline reguirement
is fulfilled. (MRID# 00057846}

Additionally, acute formulated product testing with a typical
end-use product is required if the end-use pesticide is applied
directly to an aquatic environment, or if the technical LC50 is
less than or equal to either the maximum expected
environmental concentration or the estimated environmental
concentration when the end-use pesticide is used according io
the label. For captan, the maximum expected snvironmental
concentrations are expected to excead the iowest technical LC50
for fish. ‘

Freshwater Invertebrates

The minimum testing required tc assess the hazard of z pesticide
to freshwater invertebrates is a freshwater aguatic invertebrate
toxicity test, preferably using first instar Daphnic magna or
early instar amphipods, stoneflies, mayflies, or midges.

Daphnia magna Tech. > 7.1 00070751 "moderately- s
(48-br.) Boudreau, et. al., toxic" or
1980 "~ less
Daphnia magna 90% 8.4 GS80120-041 “moderately Y
(48-br.) EPA, 1979 toxic”
Daphnia magna Tech. 13 00002875 "moderately s
Frear & Boyd, 1967 ic®
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There is sufficient information to characterize captan as
"moderately toxic" to Daphnia magna. The guideline
requirement is fulfilled. (MRID#s 00070751; GS0120-
041; 00002875)

Aquatic invertebrate life-cycle testing is required for captan
since EECs are expected to exceed (.01 LCSC.

(3) Estuarine and Marine Animais

Acute toxicity testing with estuarine and marine organisms is
reguired when an end-use product is intended for direct
appiication to the marine/estuarine environment or is expected
to reach this environment in significant concentrations. Captan
uses that may result in exposure to the estuarine environment
include apples, cherries, pears, turf, and vegetabies.

The requirements under this category include z 96-hour LCy, for
an estuarine fish, a 96-hour Ly, for shrimp, ané either 2 48-
hour embryo-larvae study or a 96-hour shell depaosition study
with oysters, with technical captan. These are currently data

gaps.

Testing using formulated products are required, for exampie,
when the EEC > LC50. Testing is currently reserved, pending
submission and evaluation of technical testing. One
suppiemental study has been previously reviewed.

A guideline requirement would not be fulfilied by this study.
(MRID# BAOCAPG3)

c. Toxicity to Plants

(1) Terrestrial



2)
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Currently, Tier 1 terrestrial piant testing (seedling emergence
and vegetative vigor) is required for captan due to phytotoxicity
label statements.

Aguatic

Currently, aquatic plant testing is required for captan since it
has outdoor non-residential terrestrial uses and it may move off-
site of application by drift (e.g., it has aerial and air biast
applications). The following five species should be tested in
Tier 2, due to effects seen in z test with one aguatic species
{Scenedesmus subspicatus, an algae): Selenastrum
capricornutum, Lemna gibba, Skeletonema costarum, Anabaena
Jflosaguae, and a freshwater diatom. Additionally, any uses
involving aerial, air biast, or chemigation appiication methods
will require spray drift studies under guidelines 200-1 and 202-
i. :

Tier 2 toxicity datz on the technical material is listed
below: '

The results indicate that aguatic concentrations of .22 mg/l
wouid produce z 50% inhibition in growth for this test species.
The guideiine reguirements are not fulfilied by this one test.



Environmenta} Fate
a. Environmental Fate Assessment

Although the laboratory database is nearly complete, the lack of complete field
data iimits EFED’s ability to assess with confidence the environmental fate of
captan. Data for terrestrial field dissipation, accumulation in confined
rotational crops, and fish accumulation are desmed suppiemental at this time.
All other data requirements neesded tc support terrestrial food crop uses of
captan have been fuifilied. The following assessment is taken from acceptabie
and supplemental studies.

Parent captan dissipates relatively rapidly via degradative processes.

Hydrolysis and acrobic soil metabolism appear to be the major routes of captan
dissipation in the environment. In water and soil, the suifur-nitrogen bond
cleaves separating the trichioromethyi and ietrahydrophthalimide (THPY)
moieties of the molecule. The trichioromethylthio moiety degrades rapidly io
CGC, and inorganic suifur and chlorine. THPI degrades to a series of ring-
containing products and ultimately to CO,. The fate of two major degradates,
THPT and tetrahydrophthalamic acid (THPAm), cannot be assessed with
confidence without additional feid data. Photodegradation on scil! also occurs,
but is secondary to hydrolysis and aerobic soil metabolism. Direct and indi-
rect evidence indicates that residues of THPI and THPAm may be present in
soil several months following captan application. THPI (Freundlich K values
were §.076-0.76 in five soils) and THPAm (K, vaiues were 0.18-0.43 in sand,
icamy sand, and sandy icam soils and 11.51 in a clay loam) are potentially
mobile and may leach in the soil profile. THPFAm was stable in an anaerobic
soil metabolism study, and may not degrade rapidly at greater soil depths.
THPT and THPAm may move with surface runoff.

b. Environmental Fate and Transport
(I} Degradation

Hyvdrolysis (161-1)

14C-trichloromethyl captan hydroiyzed in sterile aqueous buffer
solutions at pH 5, 7, and 9 with half-lives of 18.8 hr, 4.9 hr, and 8.3
min, respectively. Two unidentified degradates, both of which
degraded rapidly to *CQ,, were detected in the study.

Two previous captan hydrolysis studies were also reviewed. One study
(MRID 00096574) partially fulfilled the data requirement by providing
informaticn on the hydrolysic of ¥C-carbony! captan and describing the
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fate of the ring portion of the molecule in sterile agueous solutions at a
PH range of 2-9. Another study (MRID 40208101) provided acceptabie
information on the hydrolysis of C-trichloromethyi captan at pH 9.

Taken together, these three studies fulfill the data requirement. Hydro-
lysis is an important route of captan dissipation in the environment. No
additional data on the hydroiysis of captan are needed at this time.
MRID#s 30096974; 40208101 ; 41176301)

Photodegradation
In Water (161-2)

Because hydrolysis, not photolysis, was responsibie for captan degradz-
tion in an aqueous photolysis study reviewed previously, EFED con-
cluded that the photodegradation in water data requirement for captan
would be fulfilled upon submission of acceptabie hydrolysis data for pE
5. Acceptable captan hydrolysis data at pH S have been submitted. -
EFED conciudes that captan is stable to photolysis in agueous solution
at pH 5. No additional photodegradation in water data for captan are
required at this time. (MRID#s 40208102:;41176301}

In studies where “C-captan labeled in the cyciohexene and trichioro-
methy! positions was applied to moist sandy loam soil and irradiated
with natural suniight, captan degraded with registrant-calcuiated half-
iives of 5 and 15 days, respectively. The registrant-caiculated half-
lives for dark controls were 10 and 21 days, respectively. After 5 days
of irradiation of “C-cyclohexene captan, 21.3% of the applied
radicactivity was present as tetrahydrophthaiamide (THPI) and 2.4%
was present as cyciohex-4-ene-2-cyano-1-carboxylic acid (THCY). Ne
other singie degradate contained >3.2% of the applied radioactivity.
For “C-trichloromethyl captan, the only reported degradate was “CO,
which comprised 41.7% of the applied radioactivity after 16 days of
irradiation.

The soil photolysis data submitted are acceptable and fulfill the data
requirement. No additional data for captan photodegradation on soil
are needed at this time. (MRID#s 40658009; 40658010)
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robic Soi ii 162-1)--Carbonyl-labeled captan incubated
aerobically in a sandy loam degraded very rapidly with 99%
degradation by day 7. Ninety-five percent of the originally applied “C
was present as “C3, after 322 days. THPI and THPAm were the
major degradates identified. The maximum reported THPI concentra-
tion occurred at day 7 when 66% of the applied radioactivity was
present in this degradate. THPAm reached its maximum reported
concentration at day i4 when it comprised 16.5% of the applied
radioactivity. Other soil metabolites of captan in quantities excesding
0.01 ppm were tetrahyarophthahc aci¢ (THPAI), 5,6 dihydroxyhexahy-
drophthalamide {diol}, and THPI-epoxide. In an aerobic soil
metabolism study using mchlommethyﬁ (TCM)-labeled active
ingredient, captan degraded with z half-iife of <! day in a sandy loam.
. After 1 day 46% of the applied radicactivity was detected as “‘C"
19.4% was undegraded captan, and-i6.7% was unextractable “C
residues. No non-volatile metabolitet were detected. In 2 study
submitted in support of captafol, 2 compound simiiar t0 captan in
structure and degradation products, THPT degraded with a haif-life of
approximately 4 days. Degradation products were not identified.

(MRID#s 00070414; 40658007)

4 naerobic Soil | Bsm (162-2)—-After | day of aerobic incubation
Dlus 29 @ays of anaeroblc incubation, 4.0% of the radicactivity applied
tc a sandy icam soil was undegraded captan, 85.6% had evoived as
“CQ,, 6.8% was uncharacterized, and 16.6% was unexiractabie.
About 80% of the parent captan had degraded during the 1-day aerobic
period. In addition o THPL, THPAm, and THPAI, a cyanc-acid
metaboliie of captan, THCY, was identified. Up to 20% of the applied
radioactivity was detected as THCY. THCY and THPAm were stable
in anaerobic conditions. (MRID#c 00098881; 40658008

ching rption/Deso §3-1}—-Soil TLC data indicate that
captan is shghtly mdmle to relanwely immobile (R, §.21-0.08) in
various soils. These data, combined with the hydrolysis, soil
metabolism, and terrestrial fieid datz (see below) which indicate that
captan is labile, demonstrate that the parent compound is not likely to
leach significantly in soil. However, laboratory data submitted for
captafol indicate that the degradates THPY and THPAm are mobile.
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~ Freundlich K, values of 0.076-0.76 were reported for THPY in five

soils. For THPAm, K, values were 0.18-0.43 in sand, loamy sand,
and sandy loam soils. In a clay loam, THPAm was relatively immobile
with a K, of 11.51. (MRID# 40658011)

rv_Volatility (163-2)--Volatility does not appear to be an
important route of dissipation for parent captan. Over a 9-day period,
approximately $.003% of ring-labeled captan volatilized from a sand
soil treated at a rate of 1 Ib a.i./A. Approximately 3.9% of the applied
radicactivity volatilized from TCM-labeled captan. None of the labeled
volatiles was parent. (MRID# 40231001)

3} Accumulation

ZFED concliudes that the study submitted and the response to the EFED
review provide suppiementai information. The studv and additional
information de not fulfiil guidelines because the amount of captan ap-
plied to soil was not adequate (o assess rotational crop uptake of resi-
dues. Additional datz are needed to fulfill this guideline.

In iettuce, beets, and wheat planted 34 and 88 days afier treatment with
radiciabeled captan, residue levels {(expressed as captan equivaients)
were 0.005-1.822 ppm. Residue leveis were lower in mature crops and
in crops planted 88 days after treatment. The degradates THPI,
THPAm, and THPE diol were detected in all crops harvested 9 days
after pianting. THPE diol was the only quantifiabie captan degradate in
plant fissue. Parent captan was not detected in any plant tissue at any
dme. (MRID#s 41464001; 42378401) ‘

Two studies, one each for cyciohexene-labeied and TCM-labeled
captan, were submitted. Although neither study is completely
acceptable, the datz indicate that residues do not accumutate substan-
tally in bluegill sunfish. Accumulated residues were largely eliminated
during the depuration period. EFED therefors does not need additional
fish accumulation datz for captan at this time.

When exposed to a nominal concentration of 5 ug/L of ring-labeled
14C-captan for 28 days, bluegill sunfish had “C bicaccumulation factors
of 102X, 126X, and 113X for edible, non-edibie, and whole fish tissue,
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- respectively. After a 14-day depuration period, “C-residues in edible
tissue, non-edible tissue, and whole fish declined by 94%, 96%, and
95%, respectively. Degradates in exposure water and fish metabolites
were not identified. (MRID#s 40756601; 40756602; 40225601 ;
40225602)

{4) Field Dissipation

Terrestrial

Six studies were submitted, ail of which provide suppiemental informa-
gon.

Parent captan degraded with half-lives of 2.5 to 24 days and was rela-
tively immobile to siightly mobile at six sites. The maximum depth at
which captan was detected was 6-12 inches. The degradate tetrahydro-
phthalimide (THPT) was detected at ali sites and declined to less than
detectable (0.01 ppm) levels betwesn 14 and 184 days after the final
captan treatment. . THPI was relatively immobiie to slightly mobiie in
the study soils. Its maximum depth of detection was 6-12 inches.

Recurring problems make the studies difficuit to interpret. Specifically:

(1} There was no field monitoring for THPAm which was detected in
the aerobic soil metabolism study at up to 16.5% of the applied
radicacdvity. THPAm, which appears to be a degradation product of
THPI, is potentially mobile based on Freundlich K values (0.18-0.43
in sand, loamy sand, and sandy lcam soiis; 11.51 in 2 clay loam) and
was stabie in an anacrobic soii metabolism swdy submitted for captafol
{chem no. 081701, MRID 00026453).

(2} The validity of soil residue values is guestionable in many cases

due to: the use of a statistically invaiid practice for analyzing some

samples; poor stability of analytes in frozen storage; and failure to

- analyze many sampies within the period covered by frozen storage
stability data. :

Viewed together, the field studies appear te provide relatively consis-
tent estimates of the parent compound’s half-iife and the rates of forma-
tion and decline of THPI. However, due to several common problems,
EFED has limited confidence in its ability tc thoroughly assess the
environmental fate of captan. A more compiete assessment of captan
dissipation can be made if ficld data are submitted which address the
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respectively. After a 14-day depuration period, “C-residues in edible
tissue, non-edible tissue, and whole fish declined by 94%, 96%, and
95%, respectively. Degradates in exposure water and fish metabolites
were not identified. (MRID#s 40756601; 40756602; 40225601;
40225602) -

{4} Fieid Dissipation

Terrestrigi

Six studies were submitted, all of which provide supplemental informa-
non.

Parent captan degraded with half-lives of 2.5 to 24 days and was reia-
tvely immobile to slightly mobile at six sites. The maximum depth at
which captan was detected was 6-12 inches. The degradate tetrahydro-
phihalimide (THPT} was detected at all sites and declined to less than
detectable (0.01 ppm) levels betwesn 14 and 184 days after the final
captan treatment. THPI was relatively immobiie to slightly mobile in
the study soils. Its maximum depth of detection was 6-12 inches.

Recurring problems make the studies difficult to interpret. Specifically:

(1} There was no field monitoring for THPAm which was detected in
the aerobic soil metabolism study at up to 16.5% of the applied
radioactivity. THPAm, which appears to be a degradation product of
THPL, is potentially mobile based on Freundlich K, values (0.18-0.43
in sand, loamy sand, and sandy loam soils; 11.51 in a ciay loam) and
was stable in an anaerobic soil metabolism study submitted for captafol
{chem no. 081701, MRID 00026453).

(2) The validity of soil residue values is guestionable in many cases
due to: the use of a statistically invalid practice for analyzing some
samples; poor stability of analvtes in frozen storage; and failure to
analyze many samples within the period covered by frozen storage
stability data.

Viewed together, the field studies appear te provide refatively consis-
tent estimates of the parent compound’s half-iife and the rates of forma-
tion and decline of THPI. However, due to several common problems,
EFED has limited confidence in its ability to thoroughly assess the
environmental fate of captan. A more complete assessment of captan
dissipation can be made if field data are submitted which address the
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concerns identified above and in the attached reviews. The data
requirement remains unfulfilled at this time. (MRID#s 40823901;
40893601 ; 40893602;40893603; 40932201; 40832202)

Water Resources
{1} Surface Water

Substantiai amounts of captan could be availabie for runoff to surface
waters for only a few days to several weeks post-application {aerobic
soil metabolism half-iife of < 1 to 3 days, terrestrial field dissipation
half-lives of 2.5 to 24 days). The relatively low soil/water partitioning
of captan (Soil Conservation Service/Agricultural Research Service
database ¥ of 200; K, = 3-8} for 4 soils indicates that most captan
runoff will be via dissolution in runoff water as opposed to adsorption
to eroding soil. ‘

Captan is not susceptibie to direct agueous photolysis or io
volatilization from water (estimated Henry’s Law constant = 9.6 X 1C
1 atm*m?/mol). However, captan is susceptibie to rapid abiotic
hydrolysis (half-lives of 12-19 hours at pH 5, 4.9 hours at pH 7, and
8.3 minutes at pH 9). It is also susceptible to fairly rapid
microbioiogical degradation under both aerobic and anaerobic
conditions. Consequently, it shouid not persist in surface waters under
mest hydrological or chemical conditions. Its relatively low soil/water
partitioning indicates that most of the captan in surface waters will be
dissolved in the water column as opposed to adsorbed to suspended and
bottom sediment. Reported bioconcentration factors for captan of 102X
to 113X indicate that its bioaccumulation potential is relatively iow.

The major degradates of captan are 4-tetrahydrophthalimide (THPT) and
4-tetrahydrophthalimic acid (THPAM;. Both exhibit iow soil/water
partitioning (K values < 1) which indicates that most of their runoff
will be via dissolution in runoff water as opposed tc adsorption to
eroding soil. Both degrade at rates comparabie tc those of captan
(relatively rapidly) under aerobic conditions, but THPZAM is reported
tc be much more persistent under anaerobic conditions.

The State of Illinois (Moyer and Cross 1990) sampied 30 surface water
sites for pesticides at various times from October 1985 through October
1988. Substantial use in Illinois was a criterion for pesticides being
included in the analyses. Total (dissolved and adsorbed to suspended
sediment) captan was not detected above 2 detection limit of 0.05 ug/L
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in any of 580 samples collected from the 30 sites sampled.

EFED has used computer modeiing to generate Tier 2 (single site over
multiple years) EECs for captan in a 1 ha surface area, 2 m deep pond
draining 10 ha almond, apple, peach, prune, cherry and blueberry
fields. The EECs were generated for use in performing aquatic risk
assessments. One site was modeled for each crop. Each site
represents reasonable high exposure and was simulated over 36 vears.
The 1 in 10 years EECs, assumed application rates, and assumed

. number of applications for each site are listed further in this document.

(2} Ground Water

The environmental fate characteristics of parent captan indicate that it
probably will not be a major ground-water contaminant. However,
limited information suggests that two of its degradates -- THPI and
THPAm -- may be sufficiently mobile and persistent tc leach to ground
water. Information indicating stabiiify under anaerobic conditions is
somewhat more definitive for THPAm than for THPI; both degradates
are highly mobile in many soils. As stated above, there is both direct
and indirect evidence indicating that residues of THP! and THPAm
may be present in soil several months following captan application.

Captan has been detected in ground water in four wells in California
with concentrations ranging from 0.1 to 0.5 ppb. The wells fed public
supply water systems that were considered "vuinerabie" and the
detections were probabiy from nonpoint sources. The wells were
resampled and no residues were found (CA Department of Pesticide
Monitoring, 5/11/95). Moniioring in approximately 700 wells in seven
other states showed nc evidence of captan contamination. No
monitoring mformauon is avaﬂable for THPI or THPAm in the
Agency’s Pesticides in Grous )

The degradate THPT has the potential to excesd the levels of concern
for ground water but sufficient information is not available at present to
make a definitive assessment. Results from the previously
recommended fieid dissipation study would be very useful in
determining the leaching potential of this degradate and of parent
captan.

3. Exposure and Risk Characterization

Bo Ecolegical Exposure and Risk Characterization
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Explanation of the Risk Quotient (RQ) and the Level of Concern
(LOC): The Levels of Concern are criteria used to indicate potential risk to
nontarget organisms. The criteria indicate that a chemical, when used as
directed, has the potential to cause undesirable effects on nontarget organisms.
There are two general categories of LOC (acute and chronic} for each of the
four nontarget faunal groups and one category (acute) for sach of two
nontarget floral groups. In order to determine if an LOC has been =xceeded -
risk quotient is derived and compared to the LOC’s. A risk quotien: is
caiculated by dividing an appropriate exposure estimate, e.g. the estimated
environmental concentration, (EEC) by an appropriate toxicity test effect level,
e.g. the LCy. The acute effect levels typically are:

-EC,;s (terrestrial plants),

-ECs (aquatic plants and invertebrates),
-LCy, {fish and birds), and

-LDy, (birds and mammais}

The chronic test results are the:

-NQEL (sometimes referred to as the NOEC) for avian ané mammal
reproduction studies; and either the NOEL for chronic aguatic studies, or the
Maximum Allowabie Toxicant Concentration (MATC), which is the geometric
mean of the NOEL and the LOEL (sometimes referred to as the LOEC), for
chronic aquatic studies.

When the risk quotient exceeds the LOC for a particular category, risk to that
particuiar category is presumed tc exist. KRisk presumpdons are presenied
along with the corresponding LOC’s.

Levels of Comcern (LOC) and associated Risk Presumption

Mammals, Birds

IF THE LOC PRESUMFTION

acute RQ> Q.5 High acute risk

acute RQ> 0.2 Acute risk that may be mitigated
through restricted use

acute RQ> g.1 Endangered species may be affected
acutely.

chronic RQ > 1 Chronic risk, endangered species
may be affected chronically,

Fish, Aquatic invertebrates .

IFTHE LOC PRESUMPTION

acute RQ> 0.5 High acute risk

acute RGQ> 0.1 Acute risk that may be mitigated



acute RG>

chronic RQ>

Plants
RG>
RQ>

through restricted use
G.0s5 Endangered species may be affected
acutely
Chronic risk, endangered species
may be affected chronically

[y

LOC PRESUMPTION
! High risk
1 Endangered plants may be affected

Currently, nc separate criteria for restricted use or chronic effects for plants exist.

&

Exposure and Risk to Nontarget Terrestrial Animals
{a) Birds

Residues found on dietary food items following captan application may
be compared to LCs, values to predict hazard. The maximum ,
concentrations of residues of captan which may be expected to occur on
selected avian or mammalian dietary food items following both a single
and muitiple foiiar application rates ars provided in the tables below.
Residues per b ai applied for the four food types are deveioped from
Hoerger and Kenaga (1972) and Kenaga {1973), with modifications
suggested by Fletcher, et. al. (1994); the "broadieaf plants” category
includes forage and is considered appiicabie tc small insects while the
"fruits" category inciudes seeds and is considered applicabie to large
insects. '

For avian acute risk, there are no definitive risk guodents since
definitive LCS0s are not availabie (i.e. no mortality reported at the
highest test ieveis). Similariy for avian chronic risk, no effects were
reported at the highest test level. However, EECs sometimes exceed
these levels. Avian dietary and reproduction testing at higher
exposures would be nesded to provide definitive risk quotients.
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Almonds 5.250e short grass 1,260
long grass 578
broadieaf plants 709
fruits 79
Appies 4.5 short grass - 1,080
iong grass 495
! broadlieaf piants 608
fruits 68
Pesches 4 short grass 960
Nectarines
long grass 440
broadleaf plants 540 t
fruits 60
Pears 3 short grass 720
Plums/fresi
prunes long grass 330
Strawberries
broadleaf piants 405
fruits 45
Apricote 2.8 short grass 600
Biueberries
iong grass 275
broadleaf plants 338
fruits 38
Cherries 2 short grass 430
Grapes
fong grass 220

**turf maximum rate from 9/94 LUIS report
**+from RD (1/13/95 message)

As can be seen in the above table, even a single application to
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turf at the high rate shown can result in residues that exceed
those in available LC50 tests. To evaluate the risk of such
residues, LC50 tests with the two preferred test species, mallard
and northern bobwhite, should be conducted at test levels above
5000 ppm to produce definitive LCS0s. For the other sites
shown, maximum residues from a single application are below
the no-mortality levels for all species tested and are thus
uniikely to result in avian mortality from dietary exposure.

Similarly, avian reproduction testing was conducted to 1000
ppm, with no effects reported. Risk assessment at higher
exposures (e.g., even a single application for apples, almonds,
or tur) wouid require testing at higher concentrations,

For muitiple applications, a fate model is used to estimate
residues based on accumulation due o repeat applications at a
given interval and degradatior due to estimated foliar
dissipation. Since actual foliar half-iife data are not avaiiabie,
the dissipation "half-life" was estimated by EFED), based partly
on dislodgeable residue information availabie to the Agency.
Actual dissipation is not expected to be linear, but instead
related mainly to rainfall. :
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Almonds 5.25%= §ue Sues short 3,368
grass
long grass 1,545
broadleaf 1,895
plants
fruits 211
Apples 4.5 7 7 short 2,532
grass
iong grass 1,161
broadicaf 1,425
plante
fruits 159
Peaches 4 8 3 short 3,921
Nectarines grass
| iong grase 1,797
broadleaf 2,205
plants
fruits: 245
Pears 3 9 7 short 1,714
Plums/fresk grass
prunes
Strewberries . long grass 786
broadieaf 964
plants
fruits 107
Apricots 2.5 14 7 short 1,439
Blucberries grass
long grass 660
broadieaf 811
plants
fruits 91
Cherries 2 7 3 short 1,865
Grapes grass
fong grass 855
broadleaf 1,049

plants




21

1 .
i ! l fruits 117 |]
*foliar sites and rates from HED Tabie (except ae noted); number ot appiications (based on meximum

seasonal rates) and application intervals are for underiined crops. Foliar "half-life” used is 9 days as
estimated by EFED scientists 3/1/95, see discussion above).

**from RD (1/13/95 message)

*+*from RD (3/6/95)

{b)

For the sites evaluated, estimated residues resulting from
multipie applications at the maximum rates and minimum
intervals are below the no-mortality level in all but one avian
LCS0 test (this one exception had a highest test level of 2400
ppm, with no mortality). It thus appears unlikeiy that these
dietary residues would result in avian mortality. Turf is not
included since the 9/94 LUIS report did not indicate whether
turf has repeat applications or if sg, how many. Since even
singie turf appiications at the maximum rate exceed maximum
test ievels, as seen earlier, any repeat applications would
obviously exceed it further {(and thus, the additional acute testing
noted above would be nesded for risk assessment).

As noted earlier, to assess reproductive risk at exposures over
1000 ppm would require testing at higher ievels. With muitiple
applications, all sites have estimated maximum residues on one
or more food items that excesd this level.

Mammais
Small mammal exposure is addrasssd using acute oral LDg,

values converted to estimate 2 LC,, vaiue for dietary exposure.
The estimated LCs; is derived using the foliowing formula:

LCs = LDso x body weight (g}
food cons. per day (g)

VLcutshxew

Meadow vole 46 gms 61 % 28.1 gma 2226 ppm
Aduit field mouse 13 gms 16 % 2.} gms 8419 ppm
110 % 5.5 1236 ppm
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The estimated LC,, is then compared to the residues listed above
to calculate a risk quotient (EEC/LC,,). The "estimated LC50"
in these caiculations can be considered as the concentration of
toxicant in 2 day’s diet, lethai to 50% of a test population. The
tabie below indicates the risk quotients for each of the indicated
appiication rates.

Turf** 43.56% meadow vole 7
fieid mouse 0.07
least shrew 4.8
Almonds 5250w meadow voie 0.56
fieid mouse « 0.008
icast shrew 0.57
Appies 4.5 meadow vole 0.49
fieid mouse 0.008
least shrew 0.49
Peaches & meadow voie ) 0.43
Nectarines -
fieid mouse 0.007
least shrew 0.44
Bears K - meadow vole 0932
4 Plums/fresi :
prunes : . fieid mouse 0.005.
- Strawberries :
| least shrew ¢33
Apricots i . meadow vole 3 0.27
Blueberries
fieid mouse (0.004
least shrew 0.27

The current undudxzed models are as follows:
-meadow voie consuming short grass
-adult fieid mouse consuming seeds
-jeast shrew consuming forage and small insects
**turf maximum rate from 9/94 LUIS report
*++from RD (1/13/95 message)
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For single applications, the high acute LOC is excesded for turf
and almonds. - The restricted use and endangered species acute
LOCs are exceeded for all sites modelled. Chronic LOCs
would therefore be exceeded for all the rates evaluated, since
the lowest chronic toxicity values are considerably lower than
acute values.

Almonds 5.25ew Som Seee meadow [
voie
fieid 0.02¢
mouse
jeast 1.5
‘shrew
Appies 4.5 7 7 meadow 1.1
vole
field 0.01¢
mouse
least 1.2
shrew
Peaches 4 g 2 | meadow 1.8
Nectarines vole
field 0.029
mouse
least 1.8
shrew
Pears 2 8 7 meadow 6.8
Plums/ - vole
prunes
Strawberries field 6.012
mouse
ieast 0.8
shrew
]
Apricots 285 1 14 7 meadow 0.6
Biueberries vole
fieid 0.011
mouse
jeast 6.7
shirew
Cherries 2 7 3 meadow 0.8
- Grapes voie




8.2
N

field 0.014
mouse

least 0.8

shrew .
*foliar sites and rates from apie (except ac noteci); aumber og lypﬁcmons (based on meximum seasonal rates)

and application intervals are for underlined crops. Estimated foliar “half-life” used is 9 days (P. Mastradone/A. Jones,
pers. comm., see discussion above). The current standardized models are as follows:

-meadow vole consuming short grass
-adult field mouse consuming seeds
-least shrew consuming forage and small insecte

“=from RD (1/13/95 message)
*»sfrom RD (3/6/95)

=)
)

Application
Method

With repeat applications, the high acute risk, restricteg use, and
endangered species acute LOCs are exceeded for all sites modeled.
Chronic LOCs would therefore be exceeded for all the rates evaluated,
since the lowest chronic toxicity values are considerably iower than
acute values.

Expesure and Risk t¢ Nontarget Aquatic Animals

Expected Aquatic Concentrations: Captan dispiays very high toxicity
to most fish species tested. A refined EEC is included here for those
use sites that EFED was abie to model. This EEC is determined using
environmental fate and transport computer modeis. The Pesticide Root
Zone Model (PRZM2) was used to simulate pesticides in field runoff
and the Exposure Analysis Modeling System (EXAMS II} to simulate
pesticide fate and transport in an aquatic environment {one acre body of
water). ‘

For turf, EFED calculated generic EEC levels, since it was not possibie
to produce a refined EEC for this site. These generic ievels were
based on runoff from a 1G hectare field to a | hectare x 2 meter desp
water body, and take into account degradation in the fieid prior o 2
rain event. :

Application
Rate in Ibs 2.i./A
(No. of applics.)

43.56 (1) ‘ . 11.7%% |

“ Almonds

spray biast

|
i
}_
}
|
5.25 (6) 216.8 56.6 14.5 10.6 8.2 E
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**average 56-day EEC

Apples - spray blast 4.5 102.0 28.4 6.2 5.0 3.6
Peaches spray blast 4.0 (8) 546.8 111.2 24.9 17.5 13.4
Prunes spray blast 3.09) 118.2 30.8 7.9 5.7 4.6
Cherries spray blast 20 28.0 5.5 2.7 23 1.7
Blueberries spray biast 2.5 (18 161.0 33.4 8.0 6.5 4.7
EEC Tor il e, e o o BT e s TR o BOOE T o EED T CENEEE o Toloped by EFED.

(a) Freshwater Fish

Tt (43.56) 18.3 0.46
Almonds (5.25). 6.4 0.32
Apples (4.5) 3.0 0.14
Peaches (4.0) 16.1 0.53 Is
Prunes (3.0) 3.5 . 0.8
Cherries (2.0) 408 0.07

Foiiar trf applications and spray blast appiications to fruit and nut
crops are expected to exceed high acute risk, restricted use, and
endangered species LOCs for fish. Chronic risk LOCs are not
expected to be exceeded.



(b) Freshwaier Invertebrates

| cropiappiication rate (b ai/A) | Acute RQ

| Turf @3.56) 0.45 NA
Almonds (5.25) 0.17 NA
Apples (4.5) 0.08 : NA
Peaches (4.0) 0.42 g Na
Prunes 3.0) 0.0% E NA
Cherries (2.0} .02 % Na
» Biueberries (2.5) 0.12 ; Na

L)

The aquatic inverteprate restricted use LOC is excesded for the
following modelled sites: single foliar turf applications and multipie
spray blast applications to almonds, peaches, and biueberries. The
endangered species acute LOC is exceeded for all modeled sites, except
cherries. Chronic effects to aguatic invertebrates cannot be evaluated
until submission of chronic toxicity data.

Expesure and Risk to Nontarget Plants

A full piant exposure and risk assessment will await submission of
reguired terrestrial and aguatic plant testing. However, the one
available aguatic piant ECS0 (for §. subspicarus, an alga} is 320 ppb.
Comparing this value to the maximum initial aguatic EECs shown
earlier indicates that the aguatic piant high risk and endangered species
LOCs are exceeded for turf and peaches.

Seed Treatments |

§
Foiiar treatments of captan would generally be expected to pose a
greater risk to aquatic life because of repeat applications, runoff,and
drift, for example. Also, foliar treatments are not soil-incorporated
whereas seed treatments would be to varying degrees. EFED does not
currently have the capacity to estimate runoff resulting from seed
treatments.
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In general, seed treatments have the capacity to pose risks to birds
since seeds could be attractive as a food item. In the case of captan,
however, the chemical is generally in the "practically nontoxic"
category for birds, implying low risk. The highest exposure, and thus
risk, would appear to be with grass seed. It has, along with several
others, the highest labeled rate (¢ oz. ai/100 lbs of seed). It is also
broadcast, as opposed to being piaced in furrows. It is also only lightly
covered, to allow for germination. This rate transiates into
approximately 5625 ppm (9/16)/100 on the seeds. If a bird’s diet were
composed entirely of treated seeds, the residues would be slightly
higher than the highest test level in most dietary studies, where no
mortality was seen. Thus, while 2 major risk seems unliksly, testing at
higher levels would be needed to complete a full risk assessment.

Risk Characterization of Captan Degradates/Metabolites

EFED has identified a number of degradates/metabolites for captan.
These include THPI and THPAm, which may be present in scil severai
months following captan application and may move with surface runosf.
Current toxicity data are mostly with technical captan. To the degree
that captan degrades/metabolizes during studies, the toxicity of these
chemicals would be partially reflected by the study results. Additional
testing specifically on degradates/metabolites has been recommended
above. v

Eﬁdangereé Species

The Endangered Species Protection Program is expecied to become
finai in 1995. Limitaticns in the use of captan may be reguireg (o
protect endangered and threatened species, but these limitations have
not been defined and may be formulation specific. EPA anticipates that
a consultation with the Fish and Wiidlife Service may be conducted in
accordance with the species-based priority approach described in the
Program. Afier completion of consultation, registrants will be
informegd if any required labe! modifications are necessary. Such
modifications would most likely consist of the generic label statement
referring pesticide users to use limitations contained in coun
Bulletins. :
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b. Water Resources Risk Implication for Human Heaith

Y

(#3

Surface Water

Captan is not currently regulated under the Safe Drinking Water Act
(SDWA)}. Therefore nc MCL has been established for it and water
supply systems are not required to sample and analyze for it. Dnnkmg
water health advisory levels (HHALs) have not been established for it
either. Furthermore, the rapid degradation of captan in surface water
should limit its annual average concentration {which would be
compared to the MCL if captan had one). Therefore, EFED is not
currently recommending that captan be monitored for in surface water
source supply systems. :

Finally, EFED does not currently believe that surface water labeling is
needed for captan. However, if a decision is made to generate a
labeling surface water advisory for captan, a recommended statement is
contained in the memorandum accompanying this report.

Gmund Water

Parent captan is 2 B2 carcinogen for which, as mentioned above, no
MCL or health adwsory level has been established. THPI is not a
carcmogen but it is compared to and regulated under the reference dcose
for aninials. THPAm is not considered to be toxic by the Agency’s
Health Effects Division. Recommendations may be considered once
results of the above noted field dissipation study are availabie.



)
Re)

Lit re Citations

Fletcher, J., J. Nellessen, and T. Pfleeger. 1994. Literature review
and evaluation of the EPA food-chain (Kenaga) nomogram, an
instrument for estimating pesticide residues on plants. Environmental
Toxicology and Chemistry 13(9): 1383-1391.

Hoerger, F. and E. Kenaga. 1972. Pesticide residues on plants:
correlation of representative datz as a basis for estimation of their
magnitude in the environment. Pp. 9-28 in Coulston, F. and F. Xoste
{eds.), Environmental quality and safety, vol. 1, Academic Press, New
York.

Kenaga, E. 1973. Factors to be corisidered in the evaluation of the
toxicity of pesticides to birds in their environment. Pp. 166-181 in
Couiston, F. and F. Koste (eds.), Environmental quality and safety,
vol. 2, Academic Press, New York. '



~ e
~

The status of the environmental fate data requirements for captan for terrestrial food crop,
terrestrial feed crop, indoor non-food, and residential outdoor uses is summarized below:

Environmental Fate

Data Requirements Status MRID Number
Degradati
161-1 Hydrolysis - Fulfilied 00086974
(PTM - 08/30/85; 40208101
- LL - 08/01/88; 41176301
_ AWT - 08/26/93)
161-2 Photo. - water Fulfilied » 40208102
(LL - 08/01/88; 41176301
AW] - 08/26/93
i161-3 Photo. - soil Fuifilied 406580C2
{LL - 08/08/88) 40658010
AWT - 08/26/93) . :
161-4 Photo. - air Not Required*
Me ism
162-1 Aerobic soil Fuifilled (PIM - 000704 14
(LL - 08/08/88) 40658007
162-2 Anaerobic soil Fulfilied 20008881
: (LL - 08/08/88) 40658008
162-3 Anaerobic aqua. Not Reguired?
162-4 Aerobic aguatic Not Reguired?
163-1 Leaching, Ads./ Fulfilled® 40658011
Desorption (LL - 08/08/88
| AWT - 08/26/93)
163-2 Volatility-lab Fulfilied 40231001

Di

163-3 Volatility-field

ipation

164-1 Soil

(LL - 07/08/88)
Not Required!
(LL - 07/08/88)

Not fulfilled
(AWJ - 08/26/93)

40823901, 40893601
40893602, 40893603
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_ 40032201, 40932202
164-2 Agquatic Not reguired*
164-3 Forest Not Required?
164-5 Soil, long-term Not required
Accumulation
163-1 Conf rotat. crop Not fulfilled® 41404001, 42378401
{(AWT - 04/14/92,
v 08/26/63)
165-2 Field rotat. crop Reserved$
165-3 Irrigated crop Not reguired®
165-4 Fish Not fulfilied’ “ 40756601, 40756602
- (AWT - 08/26/93) 40225601, 40225602
Spray Drift |
201-1 Drop size spec. Not submitted®
202-1 Drift field eval, Not submitted®
E tes:

' Because volatility does not appear ic be an important route of dissipation, this study
is not needed at this time. ) '

? These data are nesded to support forestry use. They are not reguired if this use has
been dropped.

? EFGWB’s review of 08/08/88 indicated that soil TLC data for parent captan were
acceptable and that data were needed to assess the mobility of captan degradates.
Freundlich K; values for THPI and THPAm were submitted for captafol (chem no.
081701; MRID unknown; EAB review of 07/02/85). No additional mobility data are
needed for captan or its degradates at this time. '

¢ This' study is not required at the present time because all aguatic uses for captan have
been dropped (Captan Status Report, SRRD, 05/28/93) ;

5 Suppliemental data for the accumulation in confined rotational crops data requirement
were submitted to EFGWB. Additional data are nesded to fulfill this guideline. These
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data should be submitted to HED which now reviews these studies.
§ This study is reserved pending the resuits of acceptable accumulation in confined
rotational crops data.

7 The data submitted were not compietely acceptabie. However, suppiemental data
indicate that residues did not accumuiate significantly in bluegill sunfish. EFGWB
does not need additional fish accumulation data at this time.

¥ These data may be reguested by EFED/EEE and/or HED to support aerial and/or air
blast application methods.



rotational crops data.

7 The data submitted were not completely acceptable. However, suppiemental data
indicate that residues did not accumulate significantly in biuegill sunfish. EFGWB
does not need additional fish accumulation data at this time.

® These data may be requested by EFED/EEB and/or HED to support aerial and/or air
biast appiication methods.
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Dastae:
Case No: 0120
Chemical No: 081301

PHASE V

DATA REQUIREMENTS FOR CAPTAN
ECOLOGICAL EFFECTS BRANCH

Does EPA Ha\m

Must Additional

o - Use \ Dﬂ‘tl To S'aﬂely Bibliographic Data Bo Submitted
Data Requirc.nents Composition’ Pattern’ This Requirement? Citation under FIFRA3(c)(2)(B)?
. {Yes, No) '
6 Basic S.tucﬁﬁas in Bold
71-1{a) Acuiz Avian Oral, Queil/Duck TGAI ABCHIKLM vés MRID GS0120-046 no
: G59999-001
00020580
00151238
71-1(b} Acuius Avian Orel, Quail/Duck (TER)
71-2{a) Acuis Avian Dist, Qualil TGAI ABCHIKLM yos MRID.C0022923 yes®
00104686
71-2(b) Acuia Avian Diet, Duck TGA!L ABCHIKLM yes MRID 00022923 yas®
71-3 Wild Mommal Toxicity
71-4{a) Avian Reproduction Quail TGAI ABCK yes MRID 00098295 yes!
‘ 00104083
71-4(b) Aviai Reproduction Duck TGAI ABCK yes MRID 00098296 yes*
71-5(a) Simuiated Terrestrial Field Study
71-5(b) Actual Terrestrial Field Study
72-1{a) Acui. Fish Tonicity Bluegill TGAI ABCHIKLM yes MRID GS0120-042 no
GS0144-012
00034713
00057846
72-1({b) Acuias Fish Toxicity Bluegill (TEP) ABCK no yos®
72-1{c) Acuioe Fish Toxicity Rainbow Trout TGAI ABCHIKLM yes MRID 00057846 no
G8S0144-012
72-1(d) Acuis Fish Toxicity Rainbow Trout (TEP) ABCK no yes®
72-210] Acuiz Aguatic Invertebrate Toxicity TGAI ABCHIKLM yes MRID 00070751 no

GS0120-041
0002875

* in Bibliographic Citation column indicates study may be upgradesable
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Date: ‘ PHASE vV
Case No: 0120 ' . DATA REQUIREMENTS FOR CAPTAN
Chemical No: 081301 ECOLOGICAL EFFECTS BRANCH
. Does EPA Have Must Additional
Use Data To Satisfy Bibliographic Data Be Submitted
Data Raquireriants Composition' Pattern? This Requirement? Citation under FIFRA3(c){2}B)?
{Yas, No)
72-2(b) Acutc Aquatic invertebrats Toxicity (TEP) ' ABCK no no
72-3(a) Acutc Estu/Mari Tox Fish TGAl ABCK no yes®
72-3(b) Acutc Estu/Mari Tox Mollusk TGAI ABCK no yes®
72-3(c) Acutc Estu.Mari Tox Shiimp TGAI 7 ABCK no yas®
72-3(d) Acutc Estu/Mari Tox Fish (TEP) ABCK . no _ | reserved’
72-3(e) Acut. Estu/Meri Tox Mollusk g (TEFl‘ _ ABCK _ no | reserved’
72-3(f) Acute Estu/Mari Tox Shrimp (TEP) ABCK no reserved’
72-4(a) Early Life-Stage Fish TGAI ‘ ABCK yes ' MRID 00057846 nofreserved”
72-4(b) Life-Cyole Aquatic Invertebrate TGAI = ABCK no yes/reserved’®
728 Ufo‘C\)c@e Fish TGAI . ABCK : yes : MRID 00057846 no
72-6 Aquatic Org. Accumulation S ‘ ' :
72-7(8) Simulated Aquatio Field Study '
72-7{b} Actusi Aquatic Field Study ‘
122-1(a) Sessi Gorm./Seedling Emerg. TGAI | ABCK ‘ no , yos™
122-1(b) Vegstative VYigor O TGAN ABCK no . yes'®
122-2 Aquati: Plant Growth TGAl . ABCK no : ' no
1 23-1; {a) Seed Germ./Seediing Emarg. TGAI AB(;K no reserved'’
123-1(b) Vegstative Vigor : TGAI ABCK no regerved'’
123-2 Aquatﬁc Plant Growth TGAI ABCK pantisily Acc. Mo. 262586 ; yas'?

124-1 Terresiiial Field Study

*In Bihl’inraphio Citation column indicates study may be upgradeable
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Data: . PHASEV

Case No: 0120 ’ DATA REQUIREMENTS FOR CAPTAN
Chemical No: 081301 ECOLQGICAL EFFECTS BRANCH
‘ Does EPA Have Must Additinnal
Use ; Data To Satisfy Bibliegraphic Data Be Submitted
Data Requireinents ' Composition' Pattarn’ ’ This Requirement? Citation under FIFRA3(c){2)(B)?
. ’ (Yas, No)
124-2 Aquatis Fiald Study
141-1 Honey Bse Acute Contact TGAl ABCK yes MRID 00080871 no
05001991

141-2 Honey Bee Residue on Foliage
141-5 Field Tast for Poliinators

* in Bibliographio Citation column indicates study may be upgradeable



1.Compaosition: TGAI =Teachnical grade of the active ingredient; PAIRA =Pure active ingredient, radiolabeled; TEP =Typical end-use preduct

2.1)s0 Patterns: A =Terresuial Food Crop; B = Terrestiial Faed Crop; C = Terrestiial Non-Food Crop; I) = Aquatic Food Crop; E = Aquatic Non-Food Outdoor; F = Aquatic Non-Foud
Industriel; G = Aquetic Non-Food Residential; H = Greanhouse Food Crop; | =Gresnhouss Non-Food Crop; J=Forestry; K = Outdoor Residential; L = Indoor Fecsl;
M =Indoor Non-Food; M =indoor Medical; O =Indoor Residantial; Z = Use Group for Sits 00000

3. Additional testing is needed at > 5000 ppm to support uses with EECs exceeding 5000 ppm (e.g., foliar turf and certain high-rate
sced treatments). A definitive LC50 will enable calculation of definitive risk quotients.

4. Available avian reproduction studies support uses for exposures up to 1000 ppm. Testing at higher concentrations is needed io
assess risk of higher concentrations. ‘ : o

3. TEP testing is needed for those use patterns where EEC > LC50.

6. Marine/estuarine testing with TGAI is negded to assess risk for those use sites, including apples, cherries, pears, vegetables, and
turf that could involve exposure of marine/estuarine organisis.

7. Tésting with TEP(s) is needed to evaluate those use patterns with marine/estuarine exposure where the EEC > L.C50 with TGAI.
Testing is reserved pending submission and review of marine/estuarine testing on TGAL. :

&. The fish life-cycle study cited has been previously determined to fulfill the requirement for a freshwater fish early life-stage study.
This study is reserved for a marine/estuarine fish species, pending submission and review of acute marine/estuarine testing with
TGAL ‘

¢. Although aquatic invertebrates are less sensitive than fish in acute tests with captan, the Agency is now requiring chronic testing
for both fish and invertebrates whenever chronic testing is needed (as per approved changes to 40 CFR part 158). For aquatic
invertebrates, testing is needed since EECs are > 0.01 LC50, for example. Testing is reserved for marine/estuarine species pending
submission of acute testing with TGAI.

0. Tier 1 terrestrial plant testing (seedling emergence and vegetative vigor) is required for captan due to phytotoxicity label
siatements. - : :

I1. Tier 2 terrestrial plant testing is reserved, pending submission and review of Tier 1 testing.

12. Aquatic plant testing is required for captan since it ljas outdoor non-residential terrestrial uses and it may move off-site of

. application by drift (e.g., it has aerial and air blast applications). The following five species are required, in Tier 2, due to effecis

seen in a test with one aquatic species (Scenedesmus subspicatus, an algae): Selenastrum capricornutum, Lemna gibba, Skeletonema
costatum, Anabaena flosaquae, and a freshwater diatom. Additionally, any uses involving aerial, air blast, or chemigation application
methods will require spray drift studies under guidelines 200-1 and 202-1. -
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Case No: 0120

Chemical No: 081301 .

Barcode Nos: D156527, 169249, 159258, 169253, 189257,
189277, 174093, 180650, 191743, 193536

EFGWB Nos: 90-0032, 90-0478, 91-003¢, 92-0020, 92-
0060, $2-0061, 92-0062, $2-0063, $2-050C,
92-1165; 93-0766, 93-0908

MEMORANDUM | V
) ;
SUBJECT: Captan - List A RED Candidata/ /k ) Omj%%f/
74

5
FROM: Henry M. Jacoby, Chief , ‘ 7 /42
tnvironmentazl Fate and Groumd Wafller Branch

Environmental Fate and Effects Dhvision (H7507C)

TC: Lois A. Rossi, Chief
Reregistration Branch
Special Review and Reregistration Branch (H7508W}

ANC: Everett Byington, Chief :
Science Analysis and Coordination Staff
Environmental Fate and Effects Division (H7507C)

ached is the environmental fate and ground water package for the captan

t A RED. The package contazins an environmenta! fate assessment and reviews .

nvironmental fate studies received by EFGWB. Except for terrestrial field

ipation (164-1), all environmental fate guidelines needed o support
terrestrial food and feed crop, indoor non-food, and residentizl outdoor uses
are fulfilled at this time. If SRRD feels that a more thorough environmental
fate assessment is needed to make its decision on the reregistration of :
captan, EFGWB recommends that at least one field dissipation study be conduct-
ed. This study may confirm laboratory study results and shouid address

 clearly the formation and dissipation of THPI and THPAm, the major degradates,
in actual use conditions. Other issues identified in the attached DERs should
also be addressed. The information gained from this study will enable EFGWB
to determine the persistence and potential mobiiity of THPI and THPAm follow-
ing multipie applications of captan. :

2
S

Because of the lack of key data, a comprehensive environmental fate assessment
for captan cannot be completed at this time. Acceptable laboratory and
supplemental fieid data indicate that parent captan degrades relatively \
rapidly via hydrolysis and aerobic soii metabolism. The sulfur-nitrogen bond
of the captan molecule appears to cleave hydrolytically leaving tetrahydreo-
shthalimide (THPT) 25 the nrincipal degradate. The trichloromethvlthio moietv
degrades rapidly to CO, and its inorganic constituents.

(). Recycled/Recyciable

% Printed with Soy/Canois ink on paper that
contains at least 50% recyciad fiber



caboralory and Tleld date appear %o describe agequateiy the Tate of parent
captan and provide relatively consistent estimates of the rates of formation
and decline of THPI. However, since the parent molecuie is Tabile, a more
thorough understanding the fate of the major degradation products (which
appear to be mobile) is essential before the overall environmental fate
profile can be completed. Recurring problems in the field studies, including
the Tack of adequate monitoring of degradates, limit EFGWB’s confidence in the
environmental fate assessment for captan at this time. Additional Field data
are needed which address the fate of degradates more completely.

Additional data are needed to fuifiil the accumulation in confined rotational
crops data requirement (165-1). Responsibility for reviewing accumuiation in
rotational crops studies has been transferred from EFGWB to HED. The addi-
tional data supporting this guideline should be submitted to HED. Alsc, the
LUIS report indicates that captan has forestry uses. Dataz to support the
forestry use have not been submitted.

Spray driff data (dropiet size spectrum {201-1] and drift field evaluation
p y' - i p—-—— — I3 k3
(201-11) may be requested by EZFED/EER and/or HED teo support aeriai and/or air -
biast appiication methods. ‘ :



Chemical Code: 081301 pate ou: | SEP 1933

ENVIRONMENTAL FATE AND GROUND WATER BRANCH

Review Action

To: Linda Propst, PM 73
Speciai Review and Reregistration Division (H7508W) /p

From: Paul J. Mastradone, Ph.D., Chief, Review Sactios
Environmentai Fate & Ground W er Branch/

, . 7 ﬁ( 7/ 3
Thru: Henry M. Jacoby, Chief mﬁ:‘ ,
Environmental Fate & Grou ater ranch/ RFED  (H7507C)

Attacnec please find the EFGWE review of...

DP Barcode:  (|D156527, 169248, 169250, 168253, 16925" 188277, 174083, 180650, 191743,
| 193836 .

§ Common Name: || Captan Trade name: Captan

Company Name: [ Zeneca, inc.

081301

- | Review envircnmental fate data for List A RED.

90-0032 0478; 91-0039; 92-0020, 0080, 0051, Esc days

10062, 0063, 0508, 165 93-0766 0908

Y |Z [V 00U [ v |»

[—O—— |0 JOOOOOOD [» |»

aiuuy Stats oodes: ‘ Agcepiable L= Lpgraceabic L =ancillary |=iavaiic.
Data Requirement Status Codes: S=$lﬁ8ﬁ.d P=Partially satisfied NSNOQ satisfied R=Reserved.
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CHEMICAL:
Common Name: Captan
Chemical Name: N-irichToromethylthio-4-cyclohexene-1,2-dicarbeximide

Chemical Structure:

Chemical/physical proner*ues

empirical formula: CoHgC3NG,S
moiecular weight: 300.5
meiting pcint: 178°C - analytical grade
solubitity: <3. 3 mg/L in water at room temperature
vapor pressure: <107° mm Hg at 25°C
TEST MATERIAL: See individual DERs.

STUBY/ACTION TYPE:

Review data submitted for @ Reregistration Eiigibiiity Document {RED) and
prepare an envircnmental fate assessment for captan.

STUDY IDENTIFICATION: See attached DERs.

REVIEWED BY:
Arnet W. Jones, Agronomist Signature: {{:gfﬂ—ﬁﬂ&;gékjir’4i§“=¢;——

Raview Section 1

OPB/EFED/EFGWB ate: 28 AWG 1993 [ /
APPROVED BY: ~ Q S
Paul J. Mastradone, Ph.D. Signature: ChaQ-‘

Chief, Review Section 1

OPP/EFED/EFGWB Date: 2 6 AUS 1983

CONCLUSIONS:

The following environmental fate studies were submitted and have been re-
viewed for this RED. See DERs for details.

Hvdrolvsis QlSl-I!

trichloromethy! captan hydroiyzed in steraie aqueous buffer soiutions
at pH 5, 7, and 9 with haif-iives of 18.8 hr, 4.2 hr, and 8.3 min, re-

-~ 3 o s B - L z »=i »si «11"‘
spegtive? Twe unidentifizd degradatas, 3@“% 3f which degraded rapidiy

to “COz,wére detected in the study. See attached DER for details.
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Two previous captan hydrolysis studies were reviewed by EFGWB. One study
(MRID 00096974; PJM - 08/30/85) partially fulfilled the data requirement
by providing information on the hydrolysis of HC-carbonyl captan and
describing the fate of the ring portion of the molecule in steriie aque-
ous solutions at a pH range of 2-9. Another study (MRID 40208101; LCL -
08/01/88) provided acceptable information on the hydrolysis of *C-tri-
chloromethyl captan at pH S.

Taken together, these three studies fulfill the data requirement. Hydro-
lysis is an important route of captan dissipation in the environment. No
additional data on the hydrolysis of captan are needed at this time.

(b} JTerrestrial field dissipation (164-1)

Six studies were submitted, all of which provide supplemental informa-
tion. ’

Parent captan degraded with haif-lives of 2.5 20 24 davs and was ~ela-
tively immobile to siightly mobile at six sites. The maximum depth at
which captan was detected was §-12 inches. The degradate tetranydro-
phthalimide (THPI) was detected at all sités and deciined to less than
detectable (0.0l ppm} levels between 14 and 184 days after the final
captan treatment. THPI was relatively immobile %o siightiy mobile in the
study soils. Its maximum depth of detection was 6-12 inches.

Recurring problems make the studies difficuylt to interpret. Specifical-
Ty: -

(1} There was no field monitoring for THPAm which was detected in the
aerobic soil metabolism study at up to 16.5% of the appiied radicactivi-
ty. THPAm, which appears to be @ degradation product of THPI, is poten-
tially mobile based on Freundlich K, values {0.18-0.43 in sand, toamy
sand, and sandy Toam soils; 11.51 in a clay iocam} and was stable in an
anaerobic soil metabotii{sm study submitted for captafol {chem ne. 081701,
MRID 00026453; EAB review of 08/0%/84).

{2} The validity of soil residue values js questionable in many cases
due to:

-l

- the use of a statistically invalid practice for analyzing some sam-
pies;

- poor stability of analytes in frozen storage; and

- failure to analyze many samples within the period covered by frozen
~ storage stabiiity data.

Viewed together, the field studies appear to provide relatively consis-
tent estimates of the parent compound’s half-1ife and the rates of forma-
tion and decline of THPI. However, due to several common problems, EFGWB -
has 1imited confidence in its ability to thoroughly assess the environ-
mental! fata of captan. A mor= complefe assessment of captan dissipation

-2-
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can be made if field data are submitted which address the concarns iden-
Lified above and in the attached reviews {see DERs for studies 2 through
7 and Recommendations below). The data requirement remains unfulfiiled
at this time.

Bicaccumuiation in fish (165-4)

Two studies, one each for cyclohexene-iabeled and TCM-labeled captan,
were submitted. Although neither study is compietely acceptable, the
data indicate that residues dc not accumulate substantially in bluegill
sunfish. Accumulated residues were largely eiiminated during the depura-
tion period. EFGWB therefore does not need additional fish accumuiation

_ data for captan at this time. See Discussion for details.

When exposed to a nominal concentration of 5 #g/L of ring-labeled *“C-

captan for 28 days, bluegill sunfish had '°C bicaccumulation factors of
102X, 126X, and 113X for edibie, non-edibie, and whole fish tissue,
respectiveiy. After a lé4-day depuration period, **C-residues in adibie
tissue, non-odible tissue, and whole fish declined by 94%, 36%, and 95%,
respectiveiy. Degradates in exposure water and fish metabelites were not
identified. '

Additional information was submitted for the following data requirements.
Refer to Discussion (section 10 below) and ZFGWB files for additional
information. '

Phqtodegradation in water (181-2}

Because hydrolysis, not photoiysis, was ?esponsib?e for captan degrada-
tion in an aqueous photolysis study reviewed previously, EFGWE conciuded

that the photodegradation in water data requirement for captan would be
fulfiiled upon submission of acceptable hydrolysis data for pH 5.

Acceptabie captan hydrolysis datz zt pH 5 have been submitted (see 7.1
[a] above}. EFGWB concludes that captan is stable to photolysis in
agueous soiution at pH 5. No additional photodegradation in water data
for captan are required at this time.

Photodegradation on seil (161-3)

In studies where '*C-captan Tabeled in the cyclohexene and trichiocrometh-
¥1 positions was applied to moist sandy loam soil and irradiated with
natural sunlight, captan degraded with registrant-calculated half-lives
of 5 and 15 days, respectively. The registrant-calculated half-lives for
dark contrels were 10 and 21 days, respectively. After § days of irradi-
ation of *C-cyclohexene captan, 21.3% of the applied radicactivity was ,
present as tetrahydrophthalamide (THPI} and §.4% was present as cyclohex-
4-ene-2-cyano-1-carboxylic acid (THCY}. Ne other single degradate con-
tained >3.2% of the applied radioactivity. For 1‘C-trichioromethy? cap-
tan, the only reported degradate was '*CO, which comprised 41.7% of the
appiied radicactivity after 16 days of irradiation. :

-3-
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The §oil photolysis data submitted are acceptable and fyifill the data
requirement. No additional data for captan photodegradation on soil are
needed at this time. ’

Accumuiation in confined rotational crops (165-1}

EFGWB concludes that the study submitted and the response to the EFGWB
review provide supplemental information. -The study and additional infor-
mation do not fulfill guidelines because the amount of captan appliied to
soil was not adequate te assess rotational c¢rop uptake of residues.
Additional data are needed to Fulfiil this guideline. These datz should
be submitted to HED which now reviews accumuiztion in confined rotationa’
crops studies.

In lettuce, beets, and wheat planted 34 and S8 days after treatment with
radiclabeied captan, residue levels {expressed as captan equivalenis)
were 0.005-1.822 ppm. Residue levels were Tower in mature crops and in
crops planted 88 days afier treatmeni. The degradates THPI, THPAm, and
THPI diol were detected in a1l crops harvested 9 days after planting.
THPI dicl was the only quantifiable captan-degradate in piant tissue.
Parent captan was not detected in any plant tissue at any time.

Environmentzal Fate Assessment

Although the Taboratory database is nearly complete, the lack of compiete
Tield datz Timits EFGWB's abiiity to assess with confidence the environ-
mental fate of captan. Data for terrestriz! field dissipation, accu-
muiation in confined rotational crops, and fish accumulation are deemed
suppiemental at this time. A1l other data requirements needed to support
terrestrial food crop uses of captan have been fulfilled. The foilowing
assessment is taken from acceptablie and suppiemental studies.

Parent captan dissipates relatively rapidiy via degradative processes.
Hydrolysis and aerobic soil metabelism appear to be the major routes of
captan dissipation. in the environment. In water and soil, the sulfur-
nitrogen bond cleaves separating the trichloromethv! and tetrahydro-
phthalimide (THPI) moieties of the meiecule. The trichioromethylthio
meiety degrades rapidiy to C0; and inorganic sulfur and chlorine. THPI

.degrades to a series of ring-containing products and ultimateiy to CO,.

The fate of two major degradates, THPI and tetrahydrophthalamic acid
(THPAm) , cannot be azssessed with confidence without additional field
data. Photodegradation on soil alse occurs, but is secondary to hydro-
lysis and aerobic soil metabolism. Direct and indirect evidence indi-
cates that residues of THPI and THPAm may be present in soil several
months following captan appiication. THPI (Freundlich K; values were
0.076-0.76 in five soils) and THPAm (K, values were 0.18-0.43 in sand,
Toamy sand, and sandy Toam soils and 1i.51 in a clay lcam) are potential-
1y mobile and may leach in the soil profiie. THPAm was stable in an
anaerobic soil metabolism study, and may not degrade rapidly at greater
soil depths. THPI and THPAm may move with surface runoff.



7.4

Environmentsl Fate Summary

Captan hydrolyzes with a maximum half-Tife of 12 hr. Between pH 2 and s,
hydrolysis is pH-independent with rates increasing above pH 7. At pH ¢,
hydrolysis is very rapid (t# =<1C min). Degradation products inciude
THPI and CO,. Captan does not photodegrade in water. .

In studies where 1"f:-caxptan labeied in the cyclonexene and trichlorometh-
¥l positions was applied o moist sandy Toam scil and irradiated with
natural sunlight, captan degraded with registrant-caiculated hzlf-lives
of 3 and 15 days, respectively. The registrant-calculated natf-lives for
dark controls were 10 and 2! days, respectively. Although photodegrads-
tion appeared to play a role in the deciine of captan residues, aerobic
soil metabolism was the process responsible for most degradation. Aftar
5 days of irradiation of “C-cyciohexene captan, 21.3% of the appiied
radicactivity was present as teirahydrophthalamide {THPI! and 9.4% was
present as cyciohex-4-ene-2-cyanc-l-carboxyiic acid (THCY). No other
singie degradate contained >3.2% of the appiied radiocactivity. For C-
trichioromethyl captan. the only reported degradats was Y20, which com-
prised 41.7% of the applied radicactivity afier 18 days of irradiation.

Carbonyl-iabeled captan ‘ncubated aerobicatly in a sandy icam degraded

very rapidiy with 99% degracation by day 7. Ninety-five percent of the
FRpi T - . 14 14 2 ”~ - I
originally applied “'C was present as CO; after 322 days. THPI and THPAm
were the major degradates identified. The maximum reperted THPI concen-
tration occurred at day 7 when 66% of the appiied radicactivity was
present in this degradate. THPAm reached its maximum reported concentrs-
tion at day 14 when it comprised 16.5% of the apptied radioactivity.
Jther soi! metabelites of zaptan in quantities exceeding 0.0l ppm were
tetrahydrophthalic acid (THPAI), 5,8 dihydroxyhexahydrophthaiamide (di-
ol), and THPI-epcxide. In an aerobic sci} metabolism study using tri-
chioromethyl (TCM)-labeled active ingredient, captan degraded with a
haif-1ife of <1 day in a sandy loam. After : day 46% of the appliied
radicactivity was detected as '°CO,. 19.4% was undegradec captan, and
16.7% was unextractable '*C residues. No nom-volatile metaboliites were
detected. In a study submittad in support of captafol, a compound simi-
iar te captan in structure and degradation products, THPI degraded with a
haif-Tife of approximately 4 days. Degradation producis were not identi-
fied.
After 1 day of aerobic incubation plus 29 days of anaersbic incubation,
£.0% of the radioactivity applied to & sandy Toam soil was undegraded
captan, 85.8% had evelved as '*C0,, 0.8% was uncharacterized, and 16.5%
was unextractable. About 80% of the parent captan had degraded during
the 1-day aerobic period. In addition to THPI, THPAm, and THPAI, 2
cyanc-acid metabolite of captan, THCY, was identified. Up o 20% of the
appiiad radioactivity was detected as THCY. THCY and THPAm were stable

in anaerobic conditions.

Volatility does not appear to be an important route of dissipation for
parent captan. Over a %-dav period, approximately 0.003% of ring-labeled

-5-



captan volatilized from a sand scil treated at a rate of 1 1b a.i./A.
Approximately 3.9% of the applied radiocactivity volatilized from TCK-
iabeled captan. None of the labeled volatiles was parent.

Soil TLC data indicate that captan is slightly mobile to relatively
immobile (R 0.21-0.08) in various scils. These data, combined with the
hydrolysis, soil metabolism, and terrestrial field data (see below) which
indicate that captan is Tabile, demonsirate that the parent compound is
not likely to leach significantly in soil. However, laboratory data
submitted for captafol indicate that the degradates THPI and THPAm are
mobile. Freundiich K4 values of 0.076-0.76 were reported for THPI in
five soils. For THPAm, K, values were 0.18-0.43 in sand, lcamy sand, and
gandy 101? soiis. In a clay loam, THPAm was relatively immobile with a
Ng of 11.51.

Captan was applied to cropped piots in six terrestrial fiesld dissipation
studies {Oregon - grapes; Fiorida - tomatoes: Californiz - sirawberries
and tomatoes; New York - appies; and Texas - cantaioupes}. Parent captan
lissipated from the upper 3 inches of soil with half-iives of 2.5-24 days
and was immobile to siightiy mobile. The despest penetration into the
soil profiie was in one California study {strawberries} when it was
detected at 0.03 ppm in the 6-12 inch depth at one sampiing intarval
{following the sixth weekly captan appiication). THPI residues were
monitored in the field studies and declined to less than detactable
{<0.0I ppm} Teveis in the upper 3 inches of soil between 14 and 184 days
afier the fTinal captan treaiment. {In the Oregon study, the THPI residue
Tevel 184 days after final captan application was 0.017 ppm. Soil was
not sampled after 184 days.) THPI was relatively immobiie to stightly
mobile in the study scils. The deepest penetration of THPI into the sgil
proefile was in the New York study where it was detected at 6-12 inches
{0.03 ppmj following the eighth and final captan appiication. THPAm was
net monitored in any of the terresirial field dissipation studies.

In immature Teftucs, beets, and wheat planted 34 days affer treztment
with ring-labeled captan, residue jevels {expressed as captan equiva-
ients} were 0.060-1.822 pom. In mature crops in the same treatment
group, residues were 0.016-0.0S2 ppm. In immature crops planted 88 days
following captan treatment, residue levels in immature crops were 0.013-
2.12 ppm and in mature crops residues were $.005-0.0i8 ppm. THPI dicl,
present at 0.532, 0.174, and 0.072 ppm in lettuce, beets, and whesat,
respectively, was the only quantifiable captan metaboiite in plant
tissue. In similar studies using trichloromethyl-jabeled captan,
residues in immature and mature crops were 0.003-0.108 ppm. In mature
crops, residues were 0.003-0.047 ppm. There were nc¢ identifiable
residues in plant tissue in the TCM-treated group. Parent captan was not

detected in any plant tissue at any tfime.

Captan residues showed Tittle potential to bioaccumulate in bluegill
sunfish. When-exposed to a nominal concentration of § ug/L of ring-
labeled '*C-captan for 28 days, biuegiil sunfish had **C bicaccumulation

factors of 102X, 126X, and 113X for edible, non-edible, and whole fish
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ssue, T Afier a i4-day depuration period, ‘‘C-residues in
edibie tissue, non-edible tissue, and whole fish declined by 94%, 96%,
and 95%, respectively,

tissue, respectiveiy,

7.5 The status oF the environmental fate data requirements for captan for
terrestrial food crop, terrestrial feed crop, indoor non-food, and
residential outdoor uses ig summarized below:

Environmental Fate

183-3 Velatility-field

Dissipation

(LL - 07/08/88)

Not Required®
LL - 07/08/88)

Dats Requirements Status MRID Number
Degradation
i81-1 Hydrolysis Fuifiiled 00096574
(PJM - 08/30/85; 40208101
LL - 08/01/88; 41176301
AWJ - 08/26/93)
i81-2 Photo. - water Fulfilled 40208102
(LL - 08/01/88: 41178301
AWJ - 08/26/93)
181-2 Photo. - 35i3 Fulfilled 40638009
{LL - 08/08/88) - 40638010
AWJ - 08/26/93)
161-4 pPhoto. - air Not Requireg®
Metabolism
i62-1 Aerobic 3017 Fulfiiled (PJM - 00070414
: \LL - 08/08/88) 40658007
i82-2 Anaerobic s0i] Fuifilled ' 00098881
. (LL - 08{08/88} 40658008
182-3 Anaersbic aqua. Required,
182-4 Aerobic aquatic Reguired®
Mobilitw
i83-1 Leaching, Ads./ Fulfitied® 40638011
Jesorption (LL - 08/08/88
AWJ - 08/26/93)
163-2 Volatility-lab Fuifiiled 40231001

.~ 164-1 Soi? Not fulfilled 40823901, 40893601
(AWJ - 08/26/93) 40893602, 40893503
40932201, 40932202
164-2 Aquatic Not required*
~ 164-3 Forest Required?®
164-5 Seil, iong-term

Not required
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Environmenta: rFate

Data Regmts fcont’d | Status MRID Number

Accumulation

165-1 Conf rotat. crop Not fulfiiled’ 41404001, 42278401
(AWJ - 04/14/92, , o
08/26/932

165-2 Field rotat. crop Reserved

165-3 Irrigated crop Not required*

165-4 Fish Not fulfilled’ 40756601, 40756502
(AWJ - 08/26/93) 40225601, 40225602

Spray Dr%ft

201-1 Drop size spec. Not submit<ed®

202-1 Drift field eval. Not submittaed®
rootnotas:

! Because volatility does not appear {0 be an important route of dissi-
pation, this study is not needed 2t this time.

2 The most recent use information supplied {o EFGWB {LUIS report of
09/10/91) indicates that captan has forestry use. These data are needec
o support fToresiry use. ’ -

3 EFGWB's review of 08/08/88 indicated that seil TLC data for parent
captan were acceptabie and that data were needed to zssess the mobility
of captan degradates. Freundlich K; values for THPI and THPAm were
submitted for captafol {chem no. 081701; MRID unknown; EAB review of
07/02/85}. No¢ additional mobility data are needed for captan or its
degradates at this time. :

* This study is mot required at the present time because all aquatic usas
for captan have been dropped (Captan Status Report, SRRD, 05/28/93)

® Suppiemental datz for the accumulation in confined rotational crops
data requirement were submitted to EFGWB. Additional data are needed g
fulfill this guideline. These data shouid be submitted to HED which now
reviews these studies. ,

® This study is reserved pending the results of acceptable accumulation
in confined rotational crops data. -
’ The data submitted were not completely acceptable. However, supplemen-

tal datz indicate that residues did not accumulate significantly in
bluegiil sunfish. EFGWB does not need additional fish accumulation data

at this time.

® These data mzy be requested by EFED/EEBrand/or HED to support aerial
and/or air blast appiication methods.
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8.0
8.1

RECOMMENDATIONS ;

To confirm laboratory study resuits and to enabie a more comprehensive
assessment of captan’s behavior in the fieid, at least one field study is
needed. Because parent captan is labile, emphasis should be placed on
understanding the formation and dissipation of THPI and THPAm, the major
degradates, in actual use conditions. The information gained from this
study will enable EFGWB to determine the persistence and jeaching
potential of THPI and THPAm following multiple applications of captan.

EFGWB believes that this study should be conducted in regions where
captan is used commoniy. The following features should be incorporated

into the experimentail design:

» Captan shouid be appiijed to bare ground piots at the maximum ]abeled
use rate to facititzte time zero recovery of analytes. The maximum
number of applications ailowed should be made. Soil recidue levels
shou’id be a reasonabie refieciion of appiication rate. Bare grounc
treatment is essential in interpreting the field dissipation of a
compound such as captan which is labile anc often applied to Foliage.

> 7he degradates THPI and THPAm should be monitored consistentiy.

> Analyses of multipie sampies {i.e. multiple data points for each
sampiing interval) snould be used to calculate the variability associated
with captan’s haif-1ife and the dissipation of degradates.

» The study shouid be conducted on a relatively coarse-textured soil
{e.g. sandy Toam) which is Tow {<1.0%) in organic mattfer content. These

conciiions are needed to determine whether mobility may be a route of
dissipation of captan degradates.

» Because captan and THPI appear tc degrade in soil held in frozen
storage, soil should be composited, extractad, and analyzed as soonm as
possibie foliowing sampiing. OData confirming the relative stability of
atl anaiytes in scil under stored conditions will be needed.

» The studies should be conductad in cool ciimates where captan use ic
typical. ' -

EFGWB will review and comment on a protocel for the studies if the
regisirant elects to submit one.

BACKGROUND :

Captan is a broad-spectrum fungicide used to contrs? fungi on a wide
variety of fieid crops, fruits, vegetables, and ornamentalis. It is alse
used as a seed treatment and has industrial uses as weli. The use groups
are terrestrial food crop, terrestrial feed crop, greenhouse food,
greenhouse non-food, indoor food, indoor non-food, and residential
outdoor. Formulations include wettablie powder, flcwable concentrate,
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10.0

10.1

R

°
Ry

em¢isifiable concentrate and Tiquid-ready to use. Captan may be appiieq
as a dip, slurry, and by ground spray, air-blast, and aerial methods.
Multiple appiications of captan are common.

DISCUSSION:

See Conclusions, Recommendations, and DERs for additional information.

Photodegradation in water [161-23

A study was submitted and reviewed by EFGWB (formerly EAB; FAB no. 706834-

5; 08/01/88). The EAB review concluded that “C-trichﬁcromethy? captan
did not photodegrade in sterile aqueous buffer solution at pH 5. Because
& 13-hr half-l1ife was observed for both irradiated and dark controj sofu-
tions, hydrolysis, not phetoiysis, was responsibie for the degradation.
Degradates were not identifiasd because ‘hydroiysis was the process govern-
ing degradation. The review zlsg concluded that the photodegradation in

watar datz requirement for captan would be fuifilieg upon submission of
acceptable hydroilysis data for pH §.

Because acceptabie captan hydroiysis data at PH 5 have been submit:ed
{see 7.1 [a] above), the data requirement has been fyifiiled. SFEWB
concludes that captan is stable tg photelysis in agueous s¢lution at pH
55 Mo additional phetodegradation in water data for captan are needed at
this time.

Photodegradation on soil {ig1-3}

EFGWB reviews of iwo earlier studies {MRID nos. 40658010 & 40658009; EAB
no. 80862 - 08/08/88) indicated that additionz! information was needed %o
upgrade the studies %o acceptabie. The registrant submi:ted additional
information for beth studies {see attached ietter datad 09/27/9¢ from A.
Mueiler, Captan Task Force tg €. Peterson, SRRD).

MEZD 40858010

The EFGWB review indicated that additional details concerning the experi-
mental design and the source of some of the data were needed. One issue
of concern to EFGWB was the method of appiication and the initial concen-
tration of '“C-captan in test soil. The registrant repiied that some of
the **C-captan particies in suspension remained in the pipette following
application to the soil surface. This was compiicated by weather condi-
tions leading to illegible labels on petri dishes. Because of these
probiems, the initial concentration was determined by averaging the
calcuiated doses for each peiri dish. The radioactivity appiied at ail
other time points was based on the calculated dose minus the material
remaining in the pipettes.

Alsoc of concern to EFGWB were material balances, which varied (the range

was 83-121%) due to initial **C-captan concentrations being calcuiated
rather than measured. The registrant acknowledged this problem and
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confirmed @hat the variability in material balance was due tg the probiem
of captan insolubility in the application process.

MRID 40658009

The EFGWB review noted that this study, conducted with “C-trichlorometh-
yl captan, consisted of two independent experiments conducted at differ-
ent times using different stock solutions, application rates, light
intensities, and sampling dates. The results of the two experiments were
combined to estimate a half-1ife. The registrant repiied that zlthough
the experiments were conducted under different conditions, the difference
in captan concentrations at day 10 of each study {the only sampling time
which occurred in both experiments) was relatively small. in one 2xperi-
ment, captan concentration 10 days after application was 58-65% of the
appiied. In the second experiment, captan was 68-81% of the appiied at
the same sampling time. In addition to this issue, probiems similar tg
these for MRID 40654010 were noted by the EFGWE roviewer.

EFGWB believes that the differences in captan concentration 10 days after
ppiication are reasonable given differing experimental conditions. The
a1} phetodegradation half-1ife reported in the study {15 days) appears

to De & reiatively good estimate based on ihe data presented.

L2 Y]

L

In spite of the problems noted, EFGWE believes that the studies achieved
their basic purpose, i.e. 0 assess soil photodegradation and to identify
the nature and persistence of photoproducts formed by soil surface
catalyzed photolysis. Seil surface photoiysis appears {o occur witl
captan, but other routes of dissipation, netably hydrolysis and soil
metaboiism, appear to be the principal routes of dissipation in the
environment. EFGWB theresfors believes that additional photodegradation
on seil data will not add subsiantially o ifs understanding of the
environmental. fate of captan.

Accumuiation in confined rotationzl crops (165-1}

SFGWB‘s review of 04/14/9Z (MRID 41404001; EFGWE no. 96-0738) indicated
E?at additional information concerning {i} frozen storage stabiiity; (2

Cmaterizl balance; {3} selection of rotational intervals: (4} the
number of applications: and (5} variability in soil residue measurements
was needed. EFGWB’s original comment, the registrant’s responses, and
EFGWB’s rejoinders follow: :

(a} Erczen storage stabilitwv

EFGWB ’s original comment: Sci! and plant sampies were stored at -20°C,
but the Tength of frozen storage t{ime is not reported and frozen storage
stability data were not presented. Storage stability for captam and its
degradates must be demonstrated for the conditions of this study.

3
¢

Registrant’s response: Frozen storage stability for ring-labeled captan
was addressed by one soil and one wheat forage sample which were ax-
tracted and analyzed 04/01/89 and 04/12/89, respectively. HPLC analysis
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of the same samples 6 months later "showed virtuaily identical metabolite
profiles between the two time points."

In addition, non-radiolabeled storage stability data on captan and THPI
were submitted (MRID 41551601 - attached) which "establish that for mest
crops examined over the course of 6-20 months, the stabiiity of captan
and THPI is approx. 70% or better."” B

EFGWB rejoinder: ithough residue Tevels were not reported and only
chromatograms were submitted, it appears that peak areas compare favor-
ably for the initial and re-analysis of soil and wheat forage sampies.
However, it is not clear whether the 5-month interval between anaiyses
covers the full period that soil and plant tissue were stored.

The storage stabiiity data submitted under MRID 41551601 indicate that
THPI is reiatively stable in frozen plant fissue {parent captan, which
degraded rapidly during the rotational interval, was not detected in
piant tissues in the confined rotational crops study). Recoveries of
comparabie piant tissues were the following: soybean forage - 74% for i3
months; beet tops - 73% For 15 months; and wheat forage - 89% for 5
montns.

Aithough recoveries after periods of frozen storage were less than opti-
mal, EFGWB agrees that storage stability of scil and pltant tissue has
been sufficiently weil documented.

{b} Poor accountabilitv for applied radicactivity

o 11y
S M

FGWB’s original comment: The study indicates :that there was low

apping efficiency for (0., but there was no attempt to use other

le environmenta! fate data to explain the Toss of radioa Tivity in
dy. GCFGWB believes that the loss of radicactivity should have
piained.

egistrant’s response: "Mass balance is a suppiemental reguirement for

nis study. However, as indicated by the reviewer, the poor accountabtl-
ty for qpp%éed radioactivity is indeed due tc the incomplete trapping of
volved *“C0,from the soii." The response elaborates on the difficulty

f trapping *‘C0, from the greenhouse flats and on previous captan aersbic
metabeiism studies which indicate rapid formation of '°CO,.

EFGWB rejoinder:  Although not a requirement for this particular study,
EFGWB believes that every effort should be made to reach an acceptable
mass balance when '“C is used. When mass balance is not achievable, the
Tess of radioactivity should be explained with other available data
rather than atiributing it te poor trapping efficiency.

EFGWE believes that the explanation presented is adequate and that the
- tack of material balance does not compromise the study results.
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EFGWB’s original comment: The rationale for selecting 34- ang 88-day
aging periods was not presented. Rotational intervals shoulg reflect
typical agricultural uses of the chemical. The aging periods used should
be explained fuliy. N

Registrant’s response: The 34-day interval was meant to approximate the
standard 30-day interval and the 88-day period was meant :o provide a
reasonable worst-case approximation of the 120-day period. Planting
eariier than 120 days gave a better opporiunity for higher accumulation
of residues to aid identification and characterization.

EFGWB rejoinder: Rotationa’l intervals should reflect the typical agri-
cultural uses of the chemical. I is not clear that the 34- and 88-day
periods refiect real-world practices. However, given captan’s rapid seoil
degradation, EFGWB agrees that the periods used were reasonable.

{(d} Multipie vs. single appiications of captan

FGWB's original comment: Multiple applications of captan are ailowed in
field use, but only one application was made in thic study. In accumula-
tion in confined rotational crops studies, pesticide should be applied in
a manner similar toc its normal fieid use. -

vy

-

te, nigher-rate appiicaiion of captan was
} ate

g f
appiications. The single rates applied were
} g
t

it

Regisirant’s response:
made to approximate multiple
exaggerated doses (approx. 2 b/& for ring-labeled and 7.5 1b/A for
TCM-Tabeled captan) relative to the amounts of captan expected on sgii."
{Note: According to the original study, the maximum captan application
rate was 6.0 1b 2.1./A, not 7.6 1b as indicated in the registrant’s
response.} Alse, captan is foliar-appiied in most cases, hence signifi-
cant interception by the plant canopy {(and correspondingly low amounts
reaching soil} would be expected in normal use. '

& sin
1

.5

EFGWE rejoinder: EFGWB prefers that accumuiation in confined rotationa!
crops studies be conducted using normai practices. For captan, multiple
appiications are common. If a singie appiication at an exaggerated rate
is used, it must be equal ts the sum fotal of all applications ailowed at
the maximum rate. The rates used in this study are well below the total
amount of captan which can be appiied to crops over a growing season.

For exampie, eight applications at 3 1b a.i./A are ailowed for strawber-
ries (see DER for study 5), hence the confined rotational crops study
should use a single application of at least 24 1b a.i./&. EFGWB con-
cludes that this procedure may have reduced residue accumylation in

rotational crops.
(e} Wide varijability in seil! residue measurements

EFGWB’s original comment: The time zero concentrations in scil treated
th TCM-Tabeled captan varied wideiy between the flats sampled. In the

w1
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0-3 inch layer, the time zero residue concentirations were .03, 1.85, and
5.45 ppm. At.Bé days after treatment, TCM-labeled residues were at the
detection Timit (0.003 ppm), but then increased at days 88 (0.095 ppm)

and 224 (C.166 ppm). Apparently there were no soil fortifications o
determine the applicability of the soil analytical method.

Registrant’s response: "The wide variability in soil measurements is
not a function of the s¢il analytical method, since the captan was radic-
labeled and the total radioactive residue was determined by combustion.
The likely cause of the wide variability was the inhomogeniety of the
original aqueous ireaiment suspensions and subsequent uneven application
to the fiats. Parent captan has Tow aqueous selubiiity and wouid not
disperse eveniy into the soil with water.® Offsetting factors to soi]
residue variability were extensive root growth of crops (wnhich presumably
"sampied” the soil thoroughly for residue uptake; three I-inch scil corss
would be expectad to yield variable results) and the relatively Tow
variapility among scil residues when crops wers planted 34 days after
trezatment.

FGWE rejoinder: EFGWB does not believe that the response adequately
xplains the wide variability in soil residue measurements. Although
ome variability is expected, scil measurements should demonstrate
giiably the quantity of residues availabie for plant uptake.

In summary, the additional information supplied does not address ade-
guately ail of the concerns identified in the original study. Of
particuiar concern is the single application of captam and reiatively Tow
residue levels in soii which could reduce residue uptake by rotationa!
crops. 7he data are supplemental! and the data reguirement emains unful-
tilled 2t this time. Additional data for this guideline should be
submitied to HED.

0.4 Bisaccumulation in Fish (165-4}

“woe studies, one each for cyciohexene-labeled and TCM-labeled captan,
were submitted (see Concliusions and DERs attached}. Although neither
study was acceptable, residue accumulation in fish fissue was Tow and
depuration of residues was relatively rapid and compiete. EFGWB there-
fore does not need additional datz in support of this guideline at this
time. See Conciusions and DERs for additional information.

The registrant submitted two reports in addition to the studies reviewed.
The first of these, MRID 40225601, is an excerpt from the SPA publication
initial Scientific and Minieconomic Review of Captam, Apri} 1975 {EPA-
540/1-75-012}. The pertinent part of this document summarizes a captan
biocaccumulation study prepared for EPA’s Water Quality Office by the
IT1inois Natural History Survey. The study involved a laboratory
terrestrial-aquatic model ecosystem which simulated pesticide application
to crops and subsequent contamination of the aquatic environment. The
study concluded that captan did not persist in the aguatic environment
and did not accumulate in fish which were the upper member of the aquatic
food chain. EFGWB considers this te be suppiemental information. Since
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the OFiginia: paper was not submitiec For review, the study cannot be used
toward fulfiliment of the 165-4 data requirement.

The second report, MRID 40225602, is an open literature study (Kenaga,
E.E. 1980. Predicted bioconcentration factors and soil sorption coeffi-
cients of pesticides and other chemicals. Ecotox and Environ Safety §:
26-38). The study reports on the use of equations to calculate soil
sorption coefficients (K..) and bioconcentration factors of 358 com-
pounds, mostiy pesticides, based on water solubitlity.

Based on a reported water solubiiity of <0.5 ppm, captan’s predicied
bioconcentration factor is >910. (It shouid alse be noted that EFGWB's
records show captan’s aqueous sciubility ts be 3.2 ppmj. In & study
submitted in support of reregistration, captan’s reported bioconcentra-
tion factor in whele bluegill sunfish was 113 {see DER for study 8). A%
this time EFGWB is not convinced that bioconcentration factors and sgil
sorplion can be predicted reiiably from aqueous solubility. This paper
does net provide information which can be used %¢ suppert captan reregis-
tration.

COMPLET

ION OF ONE-LINER: Updated one-liner attached.

CB: APPENDIX: N/ &



Environmental Fate & Effects Division
PESTICIDE ENVIPONMENTAIL FATE ONE LINE SIMMRRY
CAPTAN
) Last Update on September 16, 1993
(V] = Validated Study [s] = Supplemental Study (U] = USDA Data

IOGOUT | Reviewer: Section Head: Date:

Common Name:CAPTAN :
Smiles Code;ClC(Cl)(Cl)SN(C(=O)ClCC=2)C(=O)Cl Ce
PC Code # : 81301 CBS #:133-06~2 Caswell #:

Cheme Name :N-{TRICHLQROMETHYLPH;G}-4-CYCLDHEXENE-lpE—DICAREGXIMZDE
Action Tvpe:Fungicide

Trade Names: CAPTANEX: CAPTAF; MERRAN
{Formul 'tn} :WP,SP, D, Seed Tresatment
Physical State: CLRIESS CRYSTAIS:TECE VIR

Use tVariety of fruit, vegetable, mt, and ornamental crops
Patterns :seed ‘reatment:; postharvest dip:r nonfood uses: incorporated
(¥ Usage} :intc plastics, paints, pastss, textiles, paper and cosmetics

©
©

Empirical Form: CoHgNSC1,0,
Molecular Wgt.: 300.5¢9 Vapor Pressure: £.00E -8 Tor-
Melting Pcint : 178 °C Boiling Peint: N/A °C

Log Kow : PKa: & °C
Henrv's 3 E Atm. M3/Mcl (Measured) 8.539E-10 (calc'dy
Sclubility in ... Comments
Water 3.30E I ppm @ °C

Acetone E pem @ °C

Acetonitrile E ppm & °C

Benzene E ppm & °c

Chlorcform E ppm @ °C

Ethancl E ppm . & C

Methanol E pom & °C

Toluene E pom € °C

Xylene E ppm & °C

E ppm @ °C
E ppm @ °C

Hydrolysis (161-1)

[V] pH 5.0:12-18 hr

(V] pH 7.0:5~6 hr

(V] pH ©.0:3.6~8 min

[ ] pE tHalf-lives varied slightly in studies where mclecule was la-
{ ] pH :beled in different positions. Hydrolysis is important route
{ ] pH :of dissipation. .
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Envirommentzl Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY
CAPTAN
Last Update on September 16, 1993

Validated Study [S] = Supplemental Study [U] = USDA Data

Photolysis (161-2, -3, -4)
1 Water:10 HRS (pH £), THE SAME

g:

:TZME AS IN HYDROLYSIS, THUS
¢NC PHOTCOLYSIS TOCK D_ACE

Aerobic Scil Metabolism (162-1)

v
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1
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Rmed Boend bemed baed b hmnd

]

TETRAHYDRCOPH~LABEILED-10PPM~-SdLm T1/2=3D; 99% DEGRADED IN 7 C2vVS
(MRID# 00C70414)

TM-LABETED=-6.1 PPM-SdLm-T1/2=<1 DAY; NO NONVCL. DEGR.: AT 1 DAY
19.5% OF RADICACT. WAS UNDEGRADED CAPTAN; 46% WAS CC2 {MEID#%
406358008} ‘

THPI, MAJOR DEGRADATE, T1/2=4 DAYS (SEE CAPTAFOL FIIE). THIAM
IS ALSC IMPORTANT DEGRADATE.

Anaerobic Scil Metabolism (1s82-2)

[v]
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1
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Snnd ot Beh b bimad B

TQM~LABELED-6.1 PPM-AFTER 14

AFEROBIC + 29¢é ANAEROBIC, 4% OF

RADIOACTIVITY WAS CAPTAN;:85.6%

WAS CC2. THP..g MAJOR DEGRADATE, T1/2=40 DAYS (00C7C414)

cbic Aguatic Metabolism (182-3}

Aercbic Aquatic M’etabol1 {(182-4}
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7] = Validat

Envirommental Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY

CAPTAN

Iast Update on September 16, 1993

ed Study

[S] = Supplemental Study

[Tl = USDa Data

Scil Partition Coefficient (Kd}
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Rf Factors (163-

Rd (ESTIMATED FROM Rf)

Rd's for degradate THPI = 0.0
Ré's for degradate THPAmM = 0.1§-0
1.51 in clay loam.

data submitted for captafel.

sandy loam; 1
obtained from

1
CROWLEY ClLm .21
MACKSBURY SiClim
NICOLLET Cilm .14
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Environmenta. Face & Effects Division : i
PESTICIDE ENVIRONMENTAIL FATE ONE LINE SUMMARY
Last Update on September 15, 1993 i“'
[V] = Validated Study (S] = Supplemental Study [U] = USDA Data j

Iong-Term Scil Dissipation (164-5)
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Accumulation in Rotaticnal Crops, Confined (165-1})
{8€] 1IN LETTUCE, BEET, WHEAT - RESIDUES 0.005-1.822PPM 34 & 88D ROTAT.
{ ] INT: RESICUES LESS IN TCM-LABELED {(MRID# 414040C1). SEE COMMENTS.

Accumulation in Rotational Crops, Field (165-2)
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Accumulation in Irrigated Crops (165-3)
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Bicaccumulation in Fish (165=-4)
(S] BCF = 102X, 126X, and 113X for filet, viscerz, and whcle bluegill
{ ] 94-%63% depuration after 14é. Nc addl data needed at present,

Bicaccumulation in Non-Target Organisms (165-5)
{S] ECS0 FOR THE ALGA SCENEDESMUS SUBSPICATUS WAS
[ ] .32 MG/L. |
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Envirormental Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY
CAPTAN
t Update on September 15, 1993
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Environmental Fate & Effects Division
PESTICIDE ENVIRONMENTAIL FATE ONE LINE SUMMARY
CAPTAN
Last Update on September 16, 1992
[V] = Validated Study (8] = Supplemental sStudy {U] = USDA Data

Comments

IN CONFINED ROT. CROPS, THPI, THPAM, AND THPFI DIOL DETECTED: ONLY
THPL DICL QUANTIFIED (0.072-0.532 PPM) IN IMMATURE LETTUCE, BEETS,.

o

AND WHEAT 34 DAYS FOLIOWING CAPTAN EPTTICATION.

DEGRADATES THFI AND THPAm ARE' POTENTIALILY MOEBILE BASED ON Kd's,
THPAm APPEARS TO BE PERSISTENT IN ANAZROBIC SCIL.

References: FILES, EFGWB List A RED Chapter {Q8/C7/93)
Writer : Updated 09/16/%3 by AJcnes




Surface Water Assessment of Captan (4/28/95 for EFGWR RED)

Substantial amounts of captan could be available for runoff to
surface waters for only a few days to several weeks post-
application (aerobic soil metabolism half-life of < 1 to 3 days,
terrestrial field dissipation half-lives of 2.5 to 24 days). The
relatively low soil/water partitioning of captan (SCS/ARS database
K,. of 200; K4 = 3-8) for 4 soils indicates that most captan runoff
will be via dissclution in runoff water as opposed to adsorption to
eroding soil.

Captan is not susceptible to direct aqueous photeclysis or to
volatilization from water (estimated Henry’s Law constant = $.€ X
107*° atm*m’/mol). However, captan is susceptible to rapid abiotic
hydrolysis (half-lives of 12-19 hours at pH 5, 5-§ hours at pH 7,
and 6-8 minutes at pH 9). It is alsc susceptible tc fairly rapid
microbiological degradation wunder both aerobic and anaerocbic
conditions. Conseqguently, it should not persist in surface waters
under most hydrological or chemical conditions. Its relatively low
soil/water partitioning indicates that most of the captan in
surface waters will be dissolved in the water column as opposed tc
adsorbed to suspended ané bottom sediment. Repcrted BCFs for captan
of 102X to 113X indicate that its biocaccumulation potential is
relatively low. :

The major degradates of. captan are 4-tetrahydrophthalimide (TEPI)
and 4-tetrahydrophthalimic acid (THPAM). Both exhibit low
scil/water partitioning (Kg values < 1) which indicates that most
of their runoff will be via dissolution in runcff water as opposed
to adsorption to eroding soil. Both degrade at rates comparable to
those of captan {(relatively rapidly) under aercbic conditions, but
THPZAM is repcrted tc be much more persistent under anaerckic

conditions.

The States of Illiincis (Moyer and Cross 1280} sampled 30 surface
water sites ZIor pesticides at various times from October 198%
through October 1988. Substantizl use in Illincis was & criteri

- for pesticides being included in the analyses. Total {(disscived and
adsarbed toc suspended sediment) captan was not detected above a
detection limit of 0.05 ug/L in any cf 580 samples collected from
the 30 sites sampled. :

Sam Mostaghimi of EFGWB has used computer modeling to generate Tier
2 (single site over multiple years) EECs for captan in a 1 ha
surface area, 2 m deep pond draining 10 ha almond, apple, peach,
prune, cherry and blueberry fields. The EECs were generated for use
by EEB in performing agquatic risk -assessments. One site was
modeled for each crop. Information on the sites and scils modeled
are contained in report D210410 dated 3/21/95. Each site represents
reasonable high exposure and was simulated over 36 years. The 1 in
10 years EECs, assumed application rates, and assumed number of
applications for each site were listed in Table 1 of the repcrt
{attached) .



Captan 1s not currently regulated under the Safe Drinking Water Act
(SDWA) . Therefore no MCL has been established for it and water
supply systems are not required to sample and analyze for it.
Drinking water health advisory 1levels (HALs) have not been
established for it either. Furthermore, the rapid degradation of
captan in surface water should 1limit its annual average
concentration (which would be compared to the MCL if captan had
one) . Therefore, EFGWB is not currently recommending that captan be
monitored for in surface water source supply systems. In addition,
EFGWB does not currently believe that the potential risks of captan
to fish and aquatic invertebrates is sufficient to warrant
recommending surface water monitoring as a condition for
rersgistration. However, EFGWB defsrs to EEE on questions
concerning potential risks to agquatic organisms.

EFGWB does not currently believe that surface water labeling is
needed for captan. However, if a2 decision is made tc generate =z
labeling surface water advisory for captan, EFCGWE recommends the
following wording:

Captan can contaminate surface water through spray drifs.

Under some conditions, captan may alsc have a high petentiazl for
runoff into surface water (primarily via dJdissclution in runofs
water), for several days post-application. These include poorly
draining or wet soils with readily visible slopes toward adjacent
surface waters, frequently flooded areas, areas cver-laying
extremely shallow ground water, areas with in-£field canals or
ditches that drain to surface water, areas not separated from
adjacent surface waters with vegetated filter strips, areas over-
laying tile drainage systems that drain to surface water., ané areas
where an intense or sustained rainfzll is forescasted to occur
within 48 hours.



by a cover crop. - The cover crop either is left aione during the growing season or plowed under:

Table 1. Estimated Environmental Concentrations (EEC’ s, for Cantan Resuits reported are. iin
10 vear maximum vaiues with 5 % spray drift. .

_

o SorayBlast | 40@® | si68 | 1112 | 249 175 | 134
| Prunes. Caiiforniz | Sprov Blast | 3.0 | 1182 | 30,
| -

-

2.5 (14)
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WASHINGTON, D.C. 20480

(20 S7y;,
o €

(% ore o
g e PREVENTION, PESTICIDES
dad AND TOXIC SUBSTANCES
5 / 17 //C:"f
MEMORANDUM
SURJECT: Revision to EFGWE RED Science Chapter on Captan
TC: Lois Rossi, Chief
Reregistration Branch
Special Review and Reregistration Division (7508W)
AND: Evert Bvington, Chief
Science Analysis and Coordination Staff
Environmental Fate and Effects Division (7567C)
FROM: Estella Waldman, Hydrologist A~
Ground Water Technoiogy Sectiom
EFGWB/EFED (7507C)
THRU: Elizabeth Behl, Head
Ground Water Technology Section
EFGWB/EFED (7507C)
Henry M. Jacoby, Chief //ff ,
Environmental Fate and Groundwa % 2/ f'b/ ~
Environmental Fate and Effects Dlvxswn 7<)
Conciusions

The environmental fate characteristics of parent captan indicate that it will probably not be 2
major ground-water contaminant. However, limited information suggests that two of its
degradates -- THPI and THPAm -- may ieach to ground water. Because this information is
limited, a field dissipation study was recommended in the original EFGWB chapter to assess
the leaching potential of these degradates. The leaching potential of captan should be re-
evaluated once the results of the field dissipation study are availabie.

Backgound

A recent RED science chapter completed by EFGWB for captan indicated that two of its

degradates (THPI) and (THPAm) may be sufficiently mobile and persistent to ieach to ground
water. Howewer, snvironmental fate information for these degradates is fimited and at present



the fate cannot be assessed with confidence. Information indicating stability under anaerobic
conditions is somewhat more definitive for THPAm than THPY both degradates are highly
mobile in many soils. As stated in the RED chapter, "direct and indirect evidence indicates
that residues of THPI and THPAm may be present in soil several months following captan

application."

The EFGWB RED chapter also stated a recommendation for a field dissipation study to -
specifically monitor the fate of the degradates under actual use conditions. Results of this
study would be used to determine the persistence, mobility, and leaching potential of THPI
and THPAm.

Parent captan is 2 B2 carcinogen for which no MCL or heaith advisory ievel has been
established. THPI is not a carcinogen but it is compared to and regulated under the reference
dose for animals. THPAm is not considered toxic (Mike Metzger, HED, 5/8/95).

Captan has been detected in ground water in four wells in California with concentrations
ranging {rom 0.1 to 0.5 ppb. The wells fed public supply water sysiems that were considersd
"vulnerabie" and the detections were probably from nonpoint sources. The welis were
resampled and no residues were founc (Kay Newhart, CA Department of Pesticide
Moritoring, 5/11/95). Monitcring in approximately 700 wells in seven other states showed no
evidence of captan contamination. No monitoring information is available for THPI or
THPAm (Pesticides in Ground Water Database, 1992).

Recommendations

The degradate THPT has the potential tc exceed the leveis of concern for ground water but
sufficient information is not available at present to make z definitive assessment. Results
from the previously recommended field dissipation study would be very useful in determining
the leaching potential of this degradate. EFGWB again recommends that this study be
conducted.

The leaching potential of captan should be re-evaluated once the resuits of the fieid
dissipation study are avaiiable. Further recommendations shouid be made at that time.

¥
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: A3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g ¢ WASHINGTON, D.C. 20460
4 pOT®
MAR 3G 1995
MEMORANDUM
CFFICE OF
PREVENTION, PESTICIDES AND
/ TOXIC SUBSTANCES

SUBJECT: Captan RED : ; /

FROM: Anthony F. Maciorowski /\/[//WI 7/ A/

%ﬂq Ecclogical Effects Bran

Mary Frankenberry
SACS/EFED

Enclosed are the following:
1. EEB’'s chapter for captan
2. Data Reguirements Table

Levels of Concern Exceeded

ing are the Levels of Concern (LOC) that are (or could
in this analysis:

1. Fer avian acute risk, there are no definitive risk
quotients to compare to the LOCs since definitive LCS0s are
not available (i.e. no mortality reported at the highest test
levels) . Similarlyv for avian chronic risk, no effects were
reportec at the highest test level. However, EECS sometimes
exceed these levels. Avian dietary and reproduction testing
at higher exposures, sufficient to produce definitive toxicity
values, would be needed to provide definitive risk quotients.

2. Fcr small wild mammal acute risk, with a single
application, the high acute LOC is exceeded for turf and
almonds. The restricted use and endangered species acute LOCs
are exceeded for all sites modeled. With repeat applications,
the high acute risk, restricted use, and endangered species
acute LOCs are exceeded for all sites modeled. Chronic LOCs
would be exceeded for all the sites evaluated, since the
lowest chronic toxicity values are considerably lower than
acute values.

3. The fish high acute risk, restricted use and endangerad
species acute LOCs are exceeded for all modeled sites.

4. The aquatic invertebrate restricted use LOC is exceeded
for the following modeled sites: single foliar turf

(O Recyeled/Recyciable
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1. 71-2(a) Acute avian dietary, quail. Additional testing at >
5000 ppm, sufficient to produce a definitive LC50, would enable EER
to calculate definitive risk gquotients (see above).

2. 71-2(b) Acute avian dietary, duck. Additional testing at >
5000 ppm, sufficient to produce a definitive LC50, would enable EEB
to calculate definitive risk quotients (see above).

2. 71-4(a} Avian reproduction, quail. Additicnal testing at >
100C ppm would enable EEB tc determine whether axposures at > 1000

ppm may pose & hazard.

4. 71-4(b) Avian reprcduction, duck. Additional testing at > 1000
ppm would enable EEB to determine whether exposures at > 1000 Dpm
may pose a hazard.

St

5. 72-1(b) Acute <fish toxicity, bluegill (TEB). Formulated
product testing will enable EEB to determine whether the tested
formulation(s) are more toxic than would be expected bhased on
active ingredient alone. .

. 72-1(4) Acute fish toxicity, rainbow trout (TEP)}. Formulatad
roduct testing will enable EER to determine whether the testad
ormulation(s) are more toxic than would be expected based on
ctive ingredient alone.

A FhT o

~3

. 72-3 (a) Acute estuarine/marine toxicity, f
Estuarine/marine testing will enable EEB tc evaluats risk fo-
estuarine/marine species expected tc be exposed in uses including
aprles, cherries, pears, vegetables, and turf. o

8. 72-3{(b) Acute estuarine/marine toxicity, mollusk. See #7.

9. 72-3{(c) Acute estuarine/marine toxicity, shrimp. See #7.

10. 72-4(b) Life-cycle, aguatic invertebrate. EEE currently has no
chronic aquatic invertebrate data for captan. This data would
enable EEB to specifically address chronic risk to aquatic

invertebrates.

11. 122-1(a) Seedling emergence. No data for captan are currently
available. This data would enable EEB to assess risk to exposed
nontarget terrestrial plants.

12. 123-1(b) Vegetative vigor. See #11. -

13. 123-2 Aquatic plant growth. Effects were seen in testing with
one non-recommended test species. Additional testing with the five
recommended. species will enable EEB to complete z risk assessment
for acuatic plants exposed to captan.

14. 200-1, 202-1 Spray drift studies. These studies will enable
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applications and multiple Spray blast applications to almonds,
peaches, and blueberries. The endangered species acute LOC ig
exceeded for all modeled sites, except cherries. Chronic
effects to aquatic invertebrates cannot be evaluated until
submission of chronic toxicity data.

5. A terrestrial plant risk assessment and full aquatic plant
risk assessment will be conducted following submission of
specified Tier 1 and Tier 2 testing. Based on the one agquatic
rlant test available, high risk and endangered species LOCs
are exceeded for the turf and peach uses that were modeled.

A wide range of use Sites and rates have been modeled, by EFGWB and
EEB. The above conclusions would zlso applyv to any other sites
within the modeled range. As seen above, captan meets certainp
Criteriz for when the Agency may initiate the special review
process [e.g.,"May result in residues in *:he environment of
nontarget organisms at levels which equal cr exceed concentrations
acutely or chronically toxic to Such  organisms..." (20 CFRr
154.7(a) (3)]. S

Risk Reduction Measures

To reduce terrestrial and aguatic risk ‘would require reducing
terrestrial and aquatic exposure, respectively. Exposure can be
reduced by lowering maximum application rates on the labels and/or
eliminating or reducing repeat applications and/cr increasing
treatment intervals, for example. Risk quotients can be reduced in
direct proportion to a reduction in the EECs, fcr the given
toxicity values. :

For example, if the high turf meximum rarce were reduced and/or =11
labels clearly prohibited captan use Iin a manner to which the
current GENEEC model would apply, agquatic EECs could be re-
calculated. Terrestrizl EECs could be res-calculated if the rate
changed. A full evaluation of the turf use pattern (including any
EEC re-calculation} requires informetion concerning repeat
applications.

As indicated below, there are additional data required to complete
& risk assessment. New data may indicate new concerns but would
not mitigate existing concerns, since EEB uses the lowest valid
toxicity values (i.e., highest toxicity) for risk assessment.

Value of Additional Dara

As indicated in the data table, additional data to complete a risk
assessment are listed in 14 categories with further data
requirements reserved (i.e., pending submission and review of other
data) in seven categories. This is in addition to any reguirements
for data on captan degradates., The rollowing outlines the value of
this additional data. -
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EEB to evaluate the captan uses involving aerial, air blast, or
chemigation application methods.

Recently-approved additions to 40 CFR, Part 158 include sediment
toxicity testing. At present, EEE does not have final criteria for
when this testing is needed.

EFGWB has identified a number of degradates/metabolites in its
S/7/93 review. The Agency needs to evaluate what additional
testing specificallv on degradates/metabclites may be needed to
comeclete a risk assessment. :

as provided EER with a rough approximation of captan foliar
life, based partly on dislodgeable residue data from OREBR.
Lo enable improved evaluation of foliazr persistence by EFGWR
d enable EEB to improve terrestrizl risk assessments.

1. Mapufacturing-Use (incl. PR Notice 83-10)

This pesticide is toxic to fish Do not discharge
effluent containing this product into lakes, Streams,
ponds, estuaries, oceans or other waters unless in
accordance with the requirements of a National Pollutant
Discharge Elimination System (NPDES) permit and the
permitting authority has been notified in writing prior
tc discharge. Do not discharge effluent containing this
product to sewer systems without previously natifyving the
local sewage treatment p-ant authority. For guidance
contact your State Water Board or Regional Office of the
EDR :

&% o

-8}

()

2. End-Use (incl. DR Notices $3-2, ¢

Seed Treatments (per H. Craven): This pesticide is toxic
to fish. Dec not contaminate water when disposing of
equipment washwaters or rinsate.

Other Uses: This pesticide is toxic to fish. Drift and
runoff from treated areas may be hazardous to aquatic
organisms in neighboring areas. Do not apply directly to
water, or to areas whers surface water is present or to
intertidal areas below the mean high water mark. Do not
contaminate water when disposing of equipment washwaters
or rinsate.

As noted above, the criteriz for restricted use have been
exceeded for all modeled sites.

e
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James Felkel (305-5828).



C. ENVIRONMENTAF, ASSESSMENT
1. Ecologica! Texicity Data

EFEL does not have adequate data needed to fully assess the hazard of captan
to nontarget terrestrial and aquatic organisms.

a. Toxicity to Terrestrial Animals

{1} Rirds, Acute and Subacute

in order to estabiish the toxicity of captar to birds, the
following tests are reguired using the technical grade material:
one avian single-dose oral (LD} study on one species
{preferably mallard or bobwhite quail); twe subacute dietary
studies (LCso) on one species of waterfowi {preferably the
mallaré duck) and one species of upland game bird {preferably
bobwhite quail).

s-&nl—k(ﬂyw-ﬂﬁmmmm-ﬂ N

 Northern bobwhite Tech. > 2,150 GS0120-045 *practically Y
' Beavers, 1985 nomoxic”
Northern bobwhite 50% > 2,510 00151236 "practically 8
; (test Wiidlife Inz., 1978 non-oxic”
materiai)
Mallard Duck: Tech. > 2000 GS§9996-001 practically b4
Hudson, et. 2., 1984 nontoxic”
Stariing ~Tech > 100 00020560 moderately, s
- Schafer, 1972 slightly, or
practically- i
nontoxic”
Redwinged blackbird Tech. > 100 00020560 "moderately, s




E
Northern Bobwhite Tech. > 2,400 00022922 "slightly Y
Hill et al., 1975 toxic or
practically
non-toxic”
Japanese quail Tech. > 5000 id. “practically - s
non-toxic”
Ring-necied phessant T Tech. > 35000 Ibid. “practically Y
Rnop-~ioxic *
Maliard Tech. > 5000 Ibid. “practically Y
. f aon-toxic”
Northern bobwhite | Tech. > 4640 00104686 | "slightly s
Fink, et. al., 1980 toxic or
practicaily

‘ ‘ non-toxic”
ﬁ\‘
These results indicate that the captan test material is "practically
non-toxic” to the test species on an acute oral basis when the
LD50 is > 2000 mg/kg, and on 2 subacute dietary basis when
the LCSC is > 5000 ppm. When the toxicity values are only
known to be greater than z vaiye smailer than these, it is not
known for sure what toxicity category a definitive vaiue would
fall in, as shown in the tables. The guideline requirements are
fulfilled for exposures up to the tested ievels. Additional testing
with the northern bobwhite and mallard are needed at levels >
3000 pom because of high EECs (see risk assessment).

Birds, Chromnic

Avian reproduction studies are required when birds may
be exposed repeatedly or continuousty through
persistence, bicaccumulation, or multipie applications, or
if mammalian reproduction tests indicate reproductive
hazard. For exampie, many captan end-use product
labeis allow muitiple applications per growing season.



Northern bobwhite

Tech

1000 ppm | —— P 00098295 'Y
Fink, 1980

Moallard duck

Tech

R,

1000 ppm —— Ea 00098296 b4

3

Rat (small mammai surrogate)

=W\

Fink, 1980

¢

The avian reproduction studies indicate that exposure at up ©
1000 ppm in the diet does not appear to affect reproguction.
The guideline requirements are fulfilled for products with
application rates resulting in residues < 1000 ppm. Testing at
higher levels is needed to assess risk for uses producing residues
> 1000 ppm.

Mammais

Wild mammal testing is reguired on a case-by-case basts,
depending on the results of the lower ter studies such as acute
and subacute testing, intended use pattern, and pertinent
environmental-fate characteristics. In most cases, however, an
acute orai LD, from the Agency’s Health Effects Division
(HED) is used to determine toxicity to mammals (FEED Tox
Oneliners). This LDs,, which appears to be the iowest availabie
on technical material, is reported below.

_
—

A

4).

The available mammalian datz indicate that captan is
"slightly toxic" to the test species on an acute oral basis.’

!

Insects

A honey bes acute contact LDy, study is required if the
proposed use will result in honey bee exposure.



‘

Species % Al LDy ug 2.i./bee MRID Ne. Toxicity
! Author/Year | Category Requirement
: ]
Honeybee Tech. 9.8% monality at | 00080871 “relativeiy Y
215 ug/bee . Atkins, et. nontoxic *
al., 1972

Honeybee Tech. > 16 i 05001991 "reiatively Y
E Stevenson, ! nontoxic”

| 1978 [ '
ey

There is sufficient information to characterize captan as
"relatively nontoxic” to honeybess. The guideline reguirement
is fulfilled.

b. Texicity to Aguatic Animais
(I¥  Freshwater Fish

In order tc establish the toxicity of a pesticide to freshwater
fish, the minimum data required on the technical grade of the
active ingredient are two freshwater fish toxicity studies. One
study should use a coidwater species (preferabiy the rainbow
trout), and the other shouid use 2 warmwater species {preferably
the bluegiil sunfish).
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Biuegill sunfish 90 0.31 GS0120-042 “highly toxic” Y
Bluegiil sunfish 38.4 0.0712 00057846 “very highly Y
toxic®
Fathead minnow 88.4 0.065 Thig. “very highly Y
toxic®
Brook trout 88.4 0.034 Ioid. *very highly ¥
. mxica |
Rainbow trout 90-100 0.073 GS0144-012 “very highly Loy
toxtic” 5
Toho saimon 90-100 0.138 Thid. “highly oxic® | ¥
Chinook salmon 90-100 .057 Iid. °very highly Y
toxic”
Cutthroat trout 90-100 0.056 nid. "very highly Y
) toxic”
Brown trout 9G-100 0.080 Iid. “very highiy b4
toxic”
Lake trout 90-100 0.049 ibid. “very highiy Y
woxic”
Fathead minnow 8G-100 0.200 Tbid. “highly toxic® ; Y
Channel catfish . 90-100 8.078 Thid. “very highly Y
toxic®
Bivegill sunfish 90-100 0.341 Bid. “highiy toxic" Y
Yeliow Perch 90-100 0.120 ! Ihid. "highly toxic" ¥

4 . :
Hariequin fish 8¢ i 0.300 00034713 “highly toxic™ s

The results of the 96-hour acute toxicity studies indicate that
captan is "highly to very highly toxic” to fish. The guideline
requirements are fulfilled for testing with technical material.

Data from fish early life-stage tests and Eife-cycle tests with
aquatic invertebrates are required for captan since, for example,
it is expected to be transported to water from intended use sites,
fish acute LC,, values are less than 1 mg/L and EECs in water
are egual to or greater than (.01 of ﬁsh and invertebrate acute

LCs, values.
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Previous review determined that the following fish full life cycie
study fulfills the requirement for chronic fish testing.

The results indicate that fathead minnow growth and survival is
affected berween 16.5 and 39.5 ppb. The guideline requirement
ig fulfilled.

Additionally, acute formulated product testing with a typical
end-use product is reguired if the end-use pesticide is applied
directly to an aguatic environment, or if the technical LCS0 is
less than or equal to sither the maximum expected
environmental concentration or the estimated environmentai
concentration when the end-use pesticide is used according to
the label. For captan, the maximum expected environmentai
concentrations are expectad to exceed the lowest technical LCSO
for fish.

Freshwater Invertebrates

The minimum testing required {o assess the hazard of a pesticide
to freshwater invertebrates is a freshwater aguatic invertebrate
toxicity test, preferably using first instar Daphnic magne or
early instar amphipods, stoneflies, mayflies, or midges.

|

I

LDaphnia magna Tech. > 7.1 00070751 “moderately’ 3 |

(48-hr.) Boudreau, et. ai., toxic”® or i

1980 fess I

Daphnic magna 8.4 GS80120-041 “moderately Y

(48-a1r.) EPA, 1979 toxic"

Daphnia magna i 13 00002875 “modezately s E
i (26 ar.; Frear & Boyd, 1967 ; wwue®
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There is sufficient information to characterize captan as
"moderately toxic" tc Daphnia magna. The guideiine
requirement is fulfilied.

Aquatic invertebrate life-cycle testing is required for captan
since EECs are expected to excaed 0.01 LC50, for example.

3y Estuarine and Marine Animajc

Acute ioxicity testing with estuarine and marine organisms ic
reguired when an end-use product is intanded for direct
application to the marine/estuarine environment or is expected
to reach this environment in significant concentrations. Captan
uses that may result in exposure to the estuarine environment
include appies, cherries, pears, turf, and vegetables.

The reguirements under this category include a 96-hour LC,, for
an estuarine fish, a 96-hour LCy, for shrimp, and sither a 48-
hour embryc-larvae study or a 96-hour shell deposition study
with oysters, with technical captan. These are currently data
gaps.

Testing using formulated products are required, for example,
when the EEC > LC50. Testing is currently reserved, pending
submission and evaiuation of technical testing. One inadeguate
study has been previously revieweg.

¥
Dungeness crab 50 | & (adjused for ai g BAOCAR03 ‘modersteiy | &

. Armstrong, et. oxic"® (based
; al., 1976 on ai}

A guideline requirement would not be fulfilied by this study.

¢. - Toxicity to Plants
(1}  Terrestrial

Currently, Tier 1 terrestrial plant testing (seedling emergence
and vegetative vigor) is required for captan due to phytotoxicity



label statements.

{2}  Agquatic

Currently, aguatic plant testing is required for captan since it

has outdoor non-residential terrestrial uses and it may move off-
site of application by drift {e.g., it has aerial and air blast
appiications}. The following five species shouid be tested in
Tier 2, due to effects seen in 2 test with one aquatic species
(Scenedesmus subspicatus, an algae): Seilenastrum
capricornutum, Lemna gibba, Skeletonema costatum, Anabaena
flosaquae, and a freshwater diatom. Additionally, any uses
involving aerial, air biast, or chemigation application methods
wil require spray drift studies under guidelines 200-! and 202-1..

Tier 2 toxicity datz on the technical materia! is listed
below:

Scenedesmus subspicatus

The results indicate that aguatic concentrations of 0.32 mg/l
would produce a 50% inhibition in growth for this test species.
The guideline reguirements are not fulfilled by this one test.
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3. Exposure and Risk Characterization
2. Ecological Expesure and Risk Characterization

Explanation of the Risk Quotient (RQ) and the Leve! of Concern
(LOC): The Levels of Concern are criteria used to indicate potential risk to
nontarget organisms. The criteria indicate that 2 chemical, when used as
directed, has the potential tc cause undesirable effecis on nontargst organisms.
There are two general categories of LOC (acute and chronic} for each of the
four nontarget faunal groups and one category (acute} for each of two
nontarget floral groups. In order to determine if an L.0OC has been exceeded, 2
risk quotient must be derived and compared w0 the LOC’s. A risk quotient is
calcuiated by dividing an appropriate sxposure estimate, e.g. the estimated
environmental concentration, (EEC) by an appropriate toxicity test effect level,
e.g. the LCs. The acute effect levels typicaily are:

-EC,s (terrestrial plants),

-ECs, (aquatic plants and invertebrates),
-LCsq (fish and birds), and

-LDy, (birds and mammals)

The chronic test results are the:

-NOEL (sometimes referred to as the NOEC) for avian and mammal
reproduction studies, and either the NOEL for chronic aguatic studies, or the
Maximum Aliowable Toxicant Concentration (MATC), the geometric mean of
the NOEL and the LOEL (sometimes referreg o as the LOEC) for chronic
aguatic studies. ‘

When the risk quotient exceeds the LOC for & particular category, risk to that
particular category is presumed to exist. Risk presumptions are presented
along with the corresponding LOC’s. _

Levels of Concern (LOC) and associated Risk Presumption

Mammals, Birds

IF THE LOC PRESUMPTION

acute RQ> 0.5 High acute risk .

acute RQ> 0.2 _ Risk that may be mitigated through
restricted use

acute RQ> 0.1 Endangered species may be affected

acutely



chronic RQ >

Fish, Aquatic invertebrates
IF THE

acute RQ>

acute RQ>

acute RQ>
chronic RC>

Plants

IFTHE

RG>

RO>

© oo
g = LA pes
C

[0

Bos ek §~

Chronic risk, endangered species
may be affected chronically,

High acute risk

Risk that may be mitigated through
restricted use

Endangered species may be affected
acutely

Chronic risk, endangered species
may be affected chronically

PRESUMPTION
High risk

~ Endangered plants may be affectad

Currently, ne separate criteria for restricted use ot chromic effects for piants exist.

e

4

Y

{a). Birds .

: Exposure and Risk to Nontarget Terrestriai Animals

Residues found on dietary food items following captan application may
be compared to LCs, values to predict hazaré. The maximum
concenirations of residues of captan which may be expsected to occur on
selected avian or mammalian dietary food items following both z single
and multiple foliar application rates are provided in the tabies beiow.
Residues per ib ai applied for the four food types are deveioped from
Hoerger and Kenagz (1972} and Kenaga (1973). with modifications
suggested by Fletcher, et. al. (1994}; the "broadieaf piants® category
includes forage and is considered applicabie to small insects while the
"fruits” category includes seeds and is considersd applicabie to large
insects (E. Fite, pers. comm./internal draft, 2/23/95).

For avian acute risk, there are no definitive risk quotients since
definitive LCS50s are not availabie (i.e. nc mortality reported at the
highest test levels). Similariy for avian chronic risk, no effects were
reported at the highest test level. However, EECs sometimes excesd
these levels. Avian dietary and reproduction testing at. higher
exposures would be needed to provide definitive risk quotients.



i1

oliar sites ana rates trom
**turf maximum rate from 9/94 LUIS report
***a3 per E. Wilson, RD (1/13/95 comail message) -
Ac can be seen in the above table, even z singie application o

Turf** 42.56% short grass 10,454
long grass 4,792
broadleaf piants 5,881
{ruits 653
Almonds 250w short grasc £,260
long grase 578
broadleaf piants 708
fruits 7e
1 Apples 4.5 short grass §,080
long grase 495
broadleaf piants 608
fruits 68
Peaches 4. short grass 960
Nectarines
long grass 440
broadieaf plants 540
fruits 60
Pears 3 short grass 726
Plums/fresh
prunes . long grass -330
Strawberries )
broadieaf piantc 405
- fruits 45
Apricots 2.5 short ‘gnu 600
Biueberries
long grass 278
broedieaf piantc 338
fruite 38
Cherries 2 short grass 480
Grapes




turf at the high rate shown can result in residues that exceed
those in available LC30 tests. To evaluate the risk of such
residues, LC50 tests with the two preferred test species, mallard
and northern bobwhite, shouid be conducted at test levels above
5000 ppm tc produce definitive LCS0s. For the other sites:
shown, maximum residues from a single application are below
the no-mortality levels for all species tested and are thus
uniikely tc result in avian mortality from dietary exposure.

Similarly, avian reproduction testing was conducted to 1000
ppm, with no effects reported. Risk assessment at higher
exposurss {e.3., even a single application for appies, aimonds,
or turf) would reguire testing at higher concentrations.

For multiple applications, 2 FATE model is used to estimate
residues based on accumuiation due repeat applications at a
given interval and degradatiori due to estimated foliar
dissipation. Since actual foliar haif-life data are not availabie,
the dissipation "half-life" estimate by EFGWB is an
approximation, based partly on disiodgeable residue information
from OREB. Actual dissipation is not expected to be linear, but
instead reiated mainly to rainfzil (P. Masmdone and A. Jones,
personal communication).
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Almonds 5.25% See Seee short 3,368
grase
long grass 1,545
broadieaf 1,895
plants
fruits 211

Appies 4.5 7 7 short 2,532
grase
iong grass E {,161

. broadieaf 1,428
plants
t
¢ fniits 159

Peaches 4 § 3 short 3,92t

Nectarines grase
long grase | 1,797
broadieaf 2,208
plants :
fruits i 245

Pears 3 -9 7 short 1,714

Plums/{resh grass

prunes -

Strawberries long grass 786
broadleaf’ %4
plants
fruite 107

Apricots 2.8 14 7 short 1,438

Blueberrien grass
long grass 660
broadleaf 811
plants
fruits 91

Cherries 2 7 3 short 1,865

Grapes grass

" long grass 855
broadieaf 1,049

plants




Small Mammat

) Meadow vole

14

| v
! ' l E fruits 117
*foliar sites and rates from 1aple (except as ); aumber of applications (based on maximum

scasonal rates) and application intervais are for underfined crops. Estimated foliar “half-life” used iz 9 days
(P. Mastradone/A. Jones, pers. comm., 3/1/95, see discuasion above).

**as per E. Wilson, RD (1/13/95 ccmail message)

***as per E. Wilson, RD (3/6/95, pers. comm.)

(B}

Body Weight in Grams % of Weight Eater: Food Consumed Per Day Estimsted Ly Per
Per Day iz Grams Day = PPV

For the sites evaluated, estimated residues resulting from
muitiple applications at the maximum rates and minimum
intervais are below the no-mortality level in all but one avian
LC30 test (this one exception had 2 highest test level of 2400
ppm, with no mortality). It thus appears uniikely that these
dietary residues would resuit in avian mortality. Turf is not
included since the 9/94 LUIS report did not indicate whether
turf has repeat applications or if so, how manyv. Since even
single turf applications at the maximum rate exceed maximum
test ievels, as seen earlier, any repeat applications would
obviously exceed it further (and thus, the additional acute testing
noted above would be nesded‘for risk assessment).

As noted earlier, to assess reproductive risk at eXpOSures over
1000 ppm would require testing at higher levels. With multipie
applications, all sites have estimated maximum residues on one

or more food items that exceed this level.

.

Small mammal exposure is addressed using acute oral LDy,

values converted to estimate 2 LC,; value for dietary exposure.
The estimated LCy; is derived using the following formula:

LCs = LDse x bodv weight (g}
food cons. per day (g)

61 % 28.1 gms 2226 ppm

Adult fieid mouse

16 % 2.1 gme ' 8419 ppm
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The estimated L.Cy, is then compared to the residues listed above
to calculate a risk quotient (EEC/LC,p). The "estimated LC50"
in these calculations can be considered as the concentration of
toxicant in a day’s diet, iethal to 50% of a test population (E.
Fite, pers. comm.). The table below indicates the risk quotients
for each of the indicated application rates.

| Almonds L 5.osees meadow vole 0.56
. field. mouse . 0.00¢
| loast shrew 0.57
Apples 4.5 . meadow vole 0.40
fieid mouse 0.008
. least shrew 0.4¢
Peaches 4 meadow vole 0.42
Nectarines
fisid mouse ¢.007
icast shrew 0.44
' " 3
Pears 3 r mesdow vole o032
Plums/frest
prunes - fieid mouse 0.005
Strawberries r
| least shrew - 0.33
Apricots s | meadow voie ¢.27
Blueberries 4
¢ field mouse 0.004
. least shrew .27
Cherries 2 | rneadow vole 0.22
Grapes

The current standardized modeis are as follows:
-meadow vole consuming short grass
-adult field mouse consuming sceds
-least shrew consuming forage and amali insects
**wrf maximum rate from 9/94-LUIS report
***a3 per E. Wilson, RD (1/13/95 ccmail message)
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For single applications, the high acute LOC is exceeded for tur®
and almonds. The restricted use and endangered species acute
LOCs are exceeded for all sites modelled. Chronic LOCs
would therefore be exceeded for all the rates evaluated, since
the lowest chronic toxicity values are considerably lower than
acute values.

Almonds §5.25% Soe 5+e¢ | meadow 1.5
vole
field 0.028
mouse
‘leant 1.5
shrew
Appies 4.5 7 7 meadow 1.1
vole
fieid 0.019
mouse
least . 12
shrew
Peaches 4 8 3 meadow i.8
Nectarines vole
field 0.029
mouse
icast 1.8
shrew
Pears 3 9 7 mesdow O.S
Plums/fre voie
runes
Strawberries field 0.013
mouse
least 0.8 lE
shrew
Apricots 2.5 14 7 meadow 0.6
Blueberries voie
field 0.011
mouse
jeast 0.7
shrew '
Cherries 1 2 7 3 meadow 0.8
 Srapes L n ok i




field 0.01¢
mouse
jeant 0.8

shrew
meximum scasonal rates)

*foliar sites and rates trom ALRD Tab (e poted 5
and appiication intervals are for underlined crops. Estimated foliar "haif-iife” used iz 9 days (P. Miastradone/A. jones,
pers. comm., see discussion above). The curren? standardized modeis are as follows:

-meadow vole consuming short grass

-aduit field mouse consuming seeds

-icast shrew consuming forege and smail insscts
“*as per E. Wiison, RD (1/13/95 ccmail message)
***as per E. Wilson, RD (3/6/95, pere. comm.)

With repeat applications, the high acute risk, restricted use, and
endangered species acute LOCs are exceeded for all sitas modeied.
Chronic LOCs would therefore be exceeded for ali the rates evaluateqd,
since the lowest chronic toxicity values are considerably iower than
acute values.

@)  Exposure and Risk to Nontarget Aquatic Animais

Expected Aquatic Concentrations: Captan displays very high toxicity
te most fish species tested. EFED caicuiated generic EEC levels based
on runoff from a 10 hectare field to a 1 hectare x 2 meter deep water
body. These generic EEC’s (GEEC’s) take into account degradation in
the field prior to a rain event. They were calculated for turf, since
EFGWE was not able to produce a refined EEC for this site.

A refined- EEC is inciuded here for those use sites that EFCWR was
able to model. This EEC is determined using environmental fate and
‘ransport computer models. The Pesticide Root Zone Model (PRZM2)
was used to simulate pesticides in field runoff and the Exposure
Analysis Modeling System (EXAMS ) to simulate pesticide fate and
transport in an aquatic environment (one acre body of water).

Application

Rate in Ibs a.i./A

(No. of applics.)
Turf foliar 43.56 (1) 623.0 163.1 311} 11.7ee
Aimonds spray blast 5.25 (6) 216.8 56.6 | 145 106 | 82 E
Apples sprayblsst | 4.5 (7 102.0 284 | 62 5.6 3.6 ﬂ
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EFGWB.

**average 56-dsy EEC

{a) Freshwater Fish

Crop/application rate (b ai/A) Acute RQ Chronic RQ
Turf (42.56) 18.3 .46
Almonds (5.25) 6.4 0.3
Apples (4.5} 3.0 Q.14
Peaches (4.0} 16.1 0.53

_ Prunes (3.0} 3.5 0.18

" Cherries (2.0) 0.8 .07

Peaches spray blast 4.0 (8) 546.8 111.2 24.9 17.5 13.4
Prunes spray biast 3.009) 118.2 30.8 7.9 5.7 4.6
Cherries spray blast 20 28.0 5.5 2.7 23 1.7
Blueberries spray blast 2.5(14) 161.0 334 8.0 6.5 ‘ 4.7
~EECs for all siteg, except turt, fmnW: XA om - model aeveloped by

Foliar turf applications and spray biast applications to- fruit and nut
crops are expected to excesd high acute risk, restricted use, and
endangered- species LOCs for fish. Chronic risk L.OCs are not
expected to be excesded. '
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(b) Freshwater Invertebrates

Crop/application rate (ib ai/A) Acute RQ Chronic RQ
Turf (43.56) 0.45 ' Na
Almonds (5.25) 0.17 ! NA
Appies (4.3) 0.08 . NA
Peaches (4.0) 0.42 . NA
Prunes (3.0) .09 NA
Cherries (2.0) 0.02 - Na

. Blueberries (2.5) Q.12 t NA
-——__—_-_====§==J

The aquatic invertebrate restricted use LOC is exceaded for the
following modelied sites: single foliar turf applications and muitipie
spray blast appiications to aimonds, peaches, and blusberries, The
endangered species acute LOC is excaeded for ail modeled sites, except
cherries. Chronic effects to aquatic invertebrates cannot be evaiuated

until submission of chronic toxicity data,

Exposure and Risk $¢ Nontarget Plants

A full plant exposure and risk assessment will await submission of
required terrestrial and aguatic plant testing. However, the one
available aquatic plant EC5Q (for S. subspicatus, an alga) is 320 ppb.
Comparing this value to the maximum initial aguatic EECs shown
carlier indicates that the aguatic plant high risk and endangered species
LOCs are exceeded for turf and peaches. \

Seed Treatments .

| Foliar treatments of captan would generally be expected to poses 2

greater risk to aquatic iife because of repeat applications, runoff,and
drift, for example. Also, foliar treatments are not soil-incorporated
whereas seed treatments wouid be to varying degress. EFGWE has
indicated that they do not have the capacity to estimate runoff resulting
from seed treatments. : :
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In general, seed treatments have the capacity to pose risks to birds
since seeds could be attractive as a food itam. In the case of captan,
however, the chemical is generally in the "practically nontoxic”
category for birds, implying low risk. The highest exposurs, and thus
risk, would appear to be with grass seed. It has, along with several
otners, the highest labeled rate (2 oz. ai/100 lbs of seed, HED Table).
It is aiso broadcast, as opposed te being placed in furrows. It is also
only lightly covered, te allow for germination. This rate translates inte
approximately 5625 ppm (9/16)/100 on the seeds. If a bird’s diet wers
composed entirely of treated seeds, the residues wouid be slightly
higher than the highest tast level in most dietary studies, where no
mortality was seen. Thus, while 2 major risk seemns uniikely, testing at
mgher levels would be needed to complet= z full sk assegsment.

Risk Characterization of Captan Degradates/Metaholites

EFGWB has identified 2 number of degradates/metabolites for captan in
its 9/7/93 review. These include THPI ané THPAm. The EFGWE
eview notes "that residues of THPI and THPAm may be present in
soil several months following captan application™ and that they "may
move with surface munoff”. Current toxicity data are mostly with
technical captan. To the degres that capuan degrades/metabolizas
during studies, the toxicity of these chemicals would be partially
reflected by the study results. The Agency nesds to evaluate what
additional testing specifically on degradates/ metabolites may be neaded
ic compiete 2 risk assessment.

Endangered Species

The Endangerad Species Protection Program is expscted to become
finai in 1995, Limitations in the use of captan will be required to
protect endangerad and threatsned species, but these limitatiotis have
not deen defined and may be formulation specific. EPA anticipates that
2 consultation with the Fish and Wildlife Service wiil be conductsd in
accordance with the species-based priority approach described in the
Program. After completion of consultation, registrants will be
informed if any required label modifications are necessary. Such
modifications would most likely consist of the generic label statement
refersing pesticide users to use limitations contained in county
Bulletins, )



; Sitati

Fletcher, J., J. Nellessen, and T. Pflesger. 1994. Literature review
and evaluation of the EPA food-chain (Kenaga) nomogram, an
instrument for estimating pesticide residues on plants. Environmentaj
Toxicology and Chemisty 13¢9): 1383-1391.

Hoerger, F, and E. Kenaga, 1972. Pesticide residues on plants:
correlation of representative datz a5 2 basis for estimation of thair
magnitude in the environment. Bp. $-28 in Coulston, F. ané &. Eoste
{eds.), Environmental quaiity and safetv, vol, 1, Academic Brogg, MNew
York.

Kenaga, E. 1973. Pactors to be ~onsidered in the evaluation of the
toxicity of pesticides to birds in their environment. Pp. 196-18% in
Couiston, F. and F. Koste (2ds.), Erfvironmental quality and safary,
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Date:
Case No: 0120
Chamical No: O& ;301

PHASE ¥
GATA REQUIREMENTS

FOR CAPTAN

ECOLOGICAL EFFECTS BAANCH

Does EPA Hava

Must Additionzl

Ligs Data To Satisfy  Bibliographic Data Be Submiited
Data Requirensis Compoaitinn’ Pettern’ This Requiramant? Citation undar FIFRA 3 [(2)(B)7?
. {¥as, Mol
6 Basic Studiss i, Bold
M-al Acute Alan Orsl, Queil Tk TiAl ABCHIKLA yes MREID GS0120-045 no
G5999%- 001
. DOD 205640
151238
T1-Ub) Acute Avian Orel, Qual/Duck ITEP}
T1-Zia) Acute &.ian Diet, Quell . TaGAl ABCHIKLM yes HRID (0022923 yos”
0104888
T1-2{6) Acuts £ dan Dist, Duck TGAI ABCHIKLH yas MAID 90022823 yag'
71-3 Wild M. i Toxicity
71-4lal Avien R.preduction Guail TGAl ARCK : you D 00098295 yaa'
104083
71-4ib) Avian A:production Duck TGAI ABCK yas MRID 028298 you*
71-5la) Simusated Terraatrial Fisld Study .
71-5ib} Actusl tarrestrist Fiald Study
12-1{n) Acute Frih Toxicity Bluegll TGA ABCHIKLIA you KAID $350120-042 no
. GS0144012
GOA4TIR
GOOETE4E
F2-1{b) Acute Fiah Touicivy Blusgil ITEP} ABCK 0o yos*
72Z-Nigh Acuts Fish Toxiclty Ralnbow Treun TGAI ABCHIKL®A ¥Es BRI OS5 TA46 no
g . 44012
72-1id} Acute Fish Toxicity Reinbow Trout {TEP) ABCK no you"
12-2{n} Acaite Equatio Invertsbrate Tomkcliy TGAI ABCHIELM yas HRID (K 70781 . na
’ fAS0120-041
QUNZETS

* In Bibkiograpivc Citation column indicates study may be upmedaabla
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sasa No; 0120
shemicel No: 0B i301

DATA REQUIREMENTS FOR CAPTAM
ECOLOGICAL EFFECTS BRAMCH

Doas EPA Hava

Must Additione!

1T Data To Satiafy Bibiogrephic Ciata Be Submiiied

Jaia Requiremer;a Compasition’ Patterm? This Regquiremant? Citation undar FIFRA3Le)(2)i8)7
{¥os, Noj

F2-2{b) Acute Acaatic Invertebrate Toxicity ITEF} ABCK no o
12-3{e) Acuts Es.uffati Tex Fiah TEAl ABCK no yos®
72-31b) Acute Es.u/Men Tox Mobusk TGAI ABCK no vyas®
72-3lc) Acute Es:u Mari Tox Shrimp TGAI ABCH no yas®
72-3{d) Acute Es.uMbari Tox Fish (YEFI ABCK no reservad’
F2-3le) Acute Bz ufar Tox Mollusk (TEP) ABCK 10 resarved’
72-310 Acute Es.ofdari Tox Shrimg ITEF) ABCK no resarved’
72-418) Esly Lifc Stags Fish TG Al ABCE ¥as . MRID NG TE4S nofraserved®
T2-4ib) Life-Cyol.. Aquatic Invertebrate TG Al ABCHK e yaa/Tanerved®
72-5 Lita-Cycla Fisgh TGAl ABCK yesa MAN 2057848 no
72-8 Aguatic Or, .. Accumadalion .
72-71a) Sirmsat: | Aquatic Fisld Sty
72-7Thl Actust £ qustic Feeld Study
122-1i8) Send G fSesdling Emarg. TGM ABLCK " you'®
122-1ib} Vegats-ive Vigor TGAL AR i yes'?
122-2 Aguatic Fiant Growth TGAl ABCK no no
123-1ia) Seed &arm. /Sesdling Emerg. TG Al ABCK na rageivad""
123-11b) Vegeisiive Vigor FGAI ABLK o resarved"'
123-2 Agumiic Fiank Growth TGAI ABCE pactiniy Auoc, Mo, 252586 yog'?

124-1 Terrestrici Fistd Study

" In Biekingrephic Citatien eolumn indicatss aludy may ba upgradaakls
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ate:
ase MNo: 0120
hemical No: 081301

PHASE v
DATA AEGUIREMENTS FOR CAPTAM
EGOLDGIC!}L EFFECTS BRANCH

[toas EPA Have

My st Addiionsd

Ligg {3ata To Satisfy Bitdiographic Cals Ba Submited
tata Requirsmen ; Coinpositian' Pattain® This Recuiremant? Citation under FIFRA3 (eIt 2008)7
- {¥as, Noj
24-2 Aguaitic Ficid Siudy
41-1 Honey Bas Acule Contast TGAl ABCHK yas kAR 0B8R T nao
0B001991

41-2 Honey Bes Aosidua on Foliaga

41-5 Fiald Tegl iar Polinators

* In Bibliographic Clialion column indicates siudy may be upgredaakle



1.Com::psilion: TEAl=Tachnizal grade of Lhe active ingredient; PAIRA =Pure active ingrediant, radiclsbeled; TEF = Typizal eid-use producl

2.Jee 'atterns: A =Temestiiel Food Crop; B = Terrastiint Faad Crep; C =Tersetral Hon-Food Lrop; 0= Aquatia Food Crop; £ = Aquatic Non-Food Ouidear: F = Aquatic Mon-Food

Industrial; G = Aquatic Non-Foed Residential; H=Gresnhouss Food Crop; | =Gresnhouse Non-Food Crop; Jd =Foreslry; K = Outdoor Assidential; L =indoor Food,;
M = Indoor Non-Food; M =indoor Medical; O =Indcor Rzsidential; Z=Ligs Grouwp for S GEOO)

3. A.ditional testing is needed at > 5000 ppm 10 support uses with EECs exceeding 500X ppm (e.g., foliar turf and certain high-rate
seed :reatments). A definitive 1.C30 will enable calculation of definitive risk quotients.

4. Available avian reproduction studies support uses for exposures up to 1000 ppm. Testing al higher concentrations is needed to
assess risk of higher concentrations.

3. TEP testing is needed for those use patterns where EECC > 1.C50.

6. Marine/estuarine testing with TGAI is needed to assess risk for those use siles, including apples, cherries, pears, vegetables, and
turf that could involve exposure of marine/estuaring organisms.

7. Testing with TEP(s) is needed to evaluate those use patterns with marine/estuarine exposure where the BEC > LC50 with TGAL
Testiig is reserved pending submission and review of marine/estuarine testing on TGAIL

8. Tue fish life-cycle study cited has been previously determined to fulfill the requirement for a freshwater fish early life-stage study.

- This study is reserved for a marine/estuasine fish species, pending submission and review of acute marine/estuarine testing with
TGAL : ' '

9. #lthough aquatic invertebrates are less sensitive than fish in acute tests with capian, the Agency is now requiring chronic testing
for Lioth fish and invertebrates whenever chronic testing is needed (as per approved changes to 40 CFR part 158). For aquatic
inverichrates, testing is needed since BEECs are > 0.01 LCS0, for example. Testing is reserved for marine/estuarine species pending
subii:ission of acute testing with TGAL

10. Tier 1 terrestrial plant testing (seedling emergence and vegetative vigor) is required for caplan due to phytotoxicity label
- slateinents. : .

11. 'F'ier 2 terrestrial plant testing is reserved, pending submission and review of Tier | testing.

12. Agquatic plant testing is required for captan since it has outdoor non-residential terrestrial uses and it may move off-site of
application by drift (e.g., it has aerial and air blast applications). The following five species are required, in Tle!' 2, due to effects
seen in a test with one aquatic species (Scenedesmis subspicatus, an algae): Selenasirum capricornuium, Lemna gibba, Skefef.onefna
costatum, Anabaena flosaquae, and a freshwater diatom. Additionally, any uses involving aerial, air blast, or chemigation application
methiods will require spray drift siudies under guidelines 200-1 and 202-1.



